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ABSTRACT 
The stu dy sought to determine the ecological factors 
which influenced the time and place at which rabid animals 
occurred in northeastern Tennessee. The study region con­
sisted of 30 counties in North Carolina, Tennessee, and 
Virginia. Within this region three Tennessee counties, the 
study area, were selected for detailed field study. 
The objectives of the study were pursued by means of 
(1) a detailed retrospective analysis of reported rabies cases 
in the study region over several decades, (2) the collection 
of data on recent (1972-1976) reported r abies cases in the 
study area, (3) a serum survey to detect rabies antibodies 
among striped skunks, opossums, and free-roaming domestic 
cats in the study area using rapid uorescent focus inhibi-
tion test (RFFIT) and sert� neutralization (SN) procedures, 
and (4) an analysis of prominent environmental features and 
wildlife population characteristics within the study area in 
relation to the sites of reported rabies cases. 
The study found that over approximately three decades 
the major rabies host shifted from the dog, to the fox, and 
finally to the skunk. These changes were associated with 
different spatial and temporal patterns among reported rabies 
cases. Reported rabies cases occurred in both macrofoci 
within the study region and microfoci within the study area. 
Within the study area reported rabies cases were �ost 
numerous during the months of �larch and April. �icrofoci of 
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r e p or t ed r ab i e s  c a s e s  w e re ch a r a c t e r iz e d  s t a t i s t i c a l l y  b y  
a r ea s  o f  l ow o r  mo d e r a t e fo r e s t/w o o d l an d  c ov e r  a n d  awa y  from 
m a j o r  l ake s o r  r i v e rs. R ab i e s s e r o po s i t iv e  o p o s s ums, 
d om e s t i c  c a t s, an d a s t r i p e d  s kunk w e r e un d. A p p r ox ima t e l y  
17 pe r c e n t  (101/608) o f  the  o p o s s ums s am p l e d  w e r e  found t o  b e  
rabi e s  s e r o p o s i t i v e. T h e  p r o p o r t i o n  o f  r ab i e s  s e r op o s i t i ve 
o p os s um s  in c r e a s e d  as t he an imal s  m a t ur e d  f r om juveni l e s  t o  
adu l t s. Th e s a l iv a ry g l an d  of o n e  op o s s um c on t a i ne d  r ab i e s  
a n t i g e n . S e r o s i t iv e  o po s s um s  and c a t s  w e r e  fo und in mo s t  
a r e as wh e r e r ep o rte d r ab ie s  c a s e s  o c cu r r e d, b ut t h e y  w e r e  
d i st r i b u t e d  ove r a g r e at e r  a r e a  t h an r e p o rt e d  r ab i e s c a s e s. 
The st u dy c onc l ud e d  t� a t  cl i n i c a l  rab i e s  w i t h in the 
s t udy r e g i o n was a dy namic  d i s ea s e  ent i t y w ith c h a ng e s  in 
h o s t s p e c i e s, s p a ti a l  p a t t e rn, and t em p o r a l  p a t t e rn of  re ­
p o r t e d  c as e s. T h e  m i c r ofo c i  o f  r e p or t e d  rab i e s  c a s e s  in the  
s tudy a r e a  w e re c on s id e r ed to be  r e a l  c o n c en t r a t i o n o f  
c l i n i c al ly rab i d  a n im a l s  an d fun c ti o ns o f  e nv i ro nm e n t a l  i n ­
f l u en c e s  o n  t h e  ho s t- v i rus re l a t i o n sh i p . The t em p o r a l  f o c u s  
o f  r ep o r t e d  r ab i e s  c a s e s  w a s  c o n si d e red t o  r e p re s en t  a r e a l  
pe ak i n  c l i n i c a l ly r ab id a n im a l s  a n d  m ay h a v e  r e su l t e d  f r om 
t h e  a ct i va ti on o f  l at e nt rabi e s  in f e c t i o n s  o r  new l y  a c q u i r e d  
i nfe c t io n s om s ou r c e s  o t h e r th an cl i n i c a l ly r ab i d  an im a l s . 
Cl i n i c a l  rabi e s  among s ku n k s  app e a red i n  an a r e a o f  l ow 
sk unk popu l a t i on d e n s i t y . A m aj or d e c l in e  i n  th e sku nk 
po pulat i on a p p e a r e d  to p r ec�d e the  ri s e  in r e p or t ed sk unk 
r abie s c a s e s. R abi e s  inf e c t e d  o possum s and c a t s  w e r e  
Vl 
dispersed in time and space beyond the spatial and temporal 
foci of reported rabies cases. These data indicate that 
the circulation of the rabies virus may not be d ependent 
upon the occurrence of clinically rabid animals. Overall, 
the study data suggest that the rabies virus may be main­
tained by nonlethal infections among several species and 
transmitted by means other than the bite of a clinically 
rabid animal. 
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Rabies has existed as a distinct clinical entity for 
centuries, and it is certainly one of �he �erst diseases to 
plague man and animals. Johnson (1965:8 1 5) wrote 
Since antiquity, the period of summer reckoned by 
the helical rising of the dog star, Sirius, has 
been re rred to as ' og days," when dogs are sup­
posed to be especially liable to spells of madness. 
It is easy to understand �hy people of ancient 
Egypt, Greece, and Rome ascribed the disease to 
sapernatural causes, because animals o inarily 
ile and friendly became extremely vicious and 
aggressive without evident cause . 
In 1834 a young British naturalist named Charles Darwin 
was visiting South America as a crew member of H�1S Beagle. 
While consider g the consequences o a recent outbreak of 
hydrcph ia, a once cormr:o:l .;ynonym r rabies, he noted in 
his diary that 
It �s :-emarkab2..e thus to f::.nd so st and dread-
ful a disease, appearing time after time in the S8.me 
isolated spot. It has been remarked that certain 
villages in England are in like manner much Icre 
subject to this visita1:ion than others . In 
so strange a disease, some information might possibly 
be gained by considering the circumstances under which 
it originates in distance cli�ates (Dar�in 1839). 
It has been most a century and a half since Darwin 
pondered the mysterious nature cf rabies. Durir.g that time 
monumental progress has been made in elucidating the na�ure of 
the causative agent, the clinical effects on individual or-
disease in b th �an and 
animals occur where they do and when they do. Research 
2 
rected at answering these two basic ecological questions 
has only recently been u ndertaken, and the present stuiy 
sought to discover new information regarding the factors 
which influence the time and place at which rabid animals 
occur. 
Clinical r abies 1s a disease of the nervous system 
produced by a virus of the family Rhabdoviridae (Fenner and 
White 1 976 : 410) . Many of the clinical aspects of rabies 
have been well established. These elements include the 
properties of the rabies virus, t pathogenesis of the 
virus in the host, and the possible modes of transmission. 
Other aspects such as the factors influencing the course of 
infection and the significance of rabies antibodies are not 
clearly defined. The basic aspects of clinical rabies are 
presented in Append 
The occurrence of a clinically rabid animal in the 
wild results from the combined influence of the disease 
agent, the host animal> and the environment. The interaction 
of these three elements constitutes the ecological aspects of 
rabies. Such factors as varying species susceptibility, the 
focal nature of clinical rabies cases, the role of host 
species overpopulation in triggering epizootics, the reser-
voir of the rabies virus, and the correlation of clinical 
rabies vit� cc�:ain &spects of the &�nual life cycle of the 
host are critical elements in the ecology of rabies. 
3 
Fur t h e rmo re , t h e  f ac t  t h a t w i l d l i  rab i e s  d a t a are pri -
mar i ly b a s e d  o n  human o b s erva t i o ns o f  d i s e a s e d  a ni ma l s 
f o rces a c on s i d e ra t i on o f  o b s e rve d  c a s e s  i n  r e l a t i o n  t o  
a c t ual c a s e s . T h e s e  a s p e c t s o f  rab i e s e c o l o gy c on s t i tu t e d  
p art o f  t he pre s en t  i n v e s t i ga t i o n . A re v i ew o f  t h e  b a s i c  
e l em e n t s  o f  rab i e s  e c o l ogy i s  pre s e n t e d  i n  Ap p e n d ix B. 
A major re s e arch t o o l  i n  t h e s t ud y  o f  w i l d l i fe d i s ­
e as e s i s  t h e  s e ro l o g i c a l  s urve y (Ap p e nd i x  C). T h e  u s e o f  
s ero l og i c a l  s urve y s  among w i l d l i fe popu l a t i o n s h a s  i n c re a s e d  
i n  rec en t  y e ars . T h e s e  s urv e y s  h a v e  perm i t t e d  t h e  i nv e s t i ga ­
t i on o f  w i l d l i fe d i s e a s e s  b y  m e an s  o f  s e ro l og i c al e p i z oo t i ­
o l ogy .  A l arge p art o f  t h e  pre s en t  s t udy c en t er e d o n  a 
s er o l o g i c a l  s urve y o f  t hre e me d i um- s i z e d  mamm a l s  i n  nort h ­
e a s t e rn T e nn e s s e e . T h i s  s ur ve y  s o ught t o  det e rm in e  t h e  
e xte n t , d i s tr i b ut i o n , a n d b i o l og i c a l c harac t er i s t i c s  o f  
r ab i e s  s er o p o s i t iv e  an i m a l s, a n i m a l s  w i t h rab i e s a n t i b od i e s . 
I n  a d d i t i o n , t h i s s urv e y pro v i ded b as i c e c o l og i c a l  d a t a o n  
t he s e  t hre e s p e c i e s . T h e  s p e c i e s  s amp l e d  were t he s tr i p e d 
s kunk (Meuh i t i s  m ep h i t i s ) , o p o s s u m  ( D i d e l p h i s  v i rg i n i an a ) , 
a n d  t he d ome s t i c c a t  ( F e l i s  do me s t i c a ) . B as i c  e c o l og i c a l  d a t a 
a n d  p er t i n e n t  rab i e s  i n f orma t i o n  are giv e n  f or t h e  s tr i p e d  
s k unk i n  App e n d ix D ,  t h e  o p o s s u m  i n  A pp en d  E, a nd fera l 
dome s t i c  c a t s  in Appe n d ix F. 
T h e  s t a t e  o f  Te n n e s s e e  i s  we l l  s u i ted f o r  t he s t u dy 
o f  -rabi es . ·wh i l e  t he time of t h e  ear l i e s t  rab i e s  c a s e s  i n  
t h e  sta t e  i s  �nc ert a i n , t he d i s e a s e  h a s  pro b a b l y  b e e n  pre s e n t  
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i n  t h e  s t a t e  s in c e  c ol o n i a l  t i me s . B e tw e e n  1 9 3 1 a nd 1 9 40 
T enne s s e e  r e p or t ed 5 5  human r ab i e s  d e a t h s  wh i c h  a l o n g  w i th 
T e x a s  ( 5 5  human d e a th s )  repr e s e n t ed t h e  h i gh e s t  n umb er o f  
r ab i e s  f a t a l i t i e s  i n  any s t a t e  o f  the  c oun tr y  (Web s t er 1 9 4 2: 
50- 5 1 ) .  Dur in g  t h i s 10 - y e ar p er i od 9 . 6  p er c e n t  ( 5 5/5 7 3 )  o f  
a l l  hum an r ab i e s  c a s e s  i n  t he Un i t ed S ta t e s  o c c urre d  i n  
T e nne s s e e . There were a l s o 4 , 7 4 9  c a s e s  o f  ani m a l  r ab i e s  
r e por t ed i n  T e n n e s s e e  dur i n g  t h i s  d e c ad e  ( W eb s t er 1 9 4 2: 5 3 ) . 
B e twe e n  1 94 6  and 1 976 there  w er e  2 4  h uman r a b i e s  d e a t h s  i n  
T enne s s e e  w h i c h  repre s ent ed s l i gh t ly l e s s  t h a n  1 0  p erc ent 
o f  a l l  human r ab i e s  c as e s  i n  t h e  c o un try ( H e ld et  a l. 1 9 6 7: 
1 0 1 4; U SDHEW 1 9 7 6b:9 ) . 
Pri or t o  t h e  m id 1 9 50' s t h e  ava i l ab l e  d a t a i nd i c a te 
t h at rab i e s  i n  T enne s s e e  w a s  pr i m ar i l y r e p or t ed i n  t he 
d omes t i c  d o g  ( C an i s  f am i l i ar i s) ( T ab l e  1 ) . I n  1 9 5 3  t h e  
s t at e  l e g i s l atur e  crea t ed a R ab ie s  C on tro l  Serv e w i t h in 
t h e  Stat e  H e a l t h  D ep ar tment, and t h i s  s er vi c e  i n i t i a t ed a 
s t at e - w ide d o g v a c c i n a t i on pro gr am in 1 9 5 4 . By 1 9 5 5  an  
e st im ated 45 p erce n t  of  the  dog  p o pu l a t i on i n  the s t a t e  h ad 
b e en v a c c i na t ed ( Fredr i c k s on 1 9 6 6 : 73 ) . I n  19 5 5  t he d e c l in e  
i n  d o g rab i e s  and a r i s e  � n  fox rab i e s  r e s ul t ed i n  an equa l 
numb er o f  rep ort ed c a s e s  i n  t he two  group s .  The s e  t r ends 
c o n t i nued i n to t h e  1 9 60' s and t hro u gh t h e  e xp l o s i v e  f o x  
rab ies e p izo o t i c  o f  1 9 6 4-1 9 68 .  Exc e p t  f or an up s ur ge o f  fox  
rab ies c as e s  dur i n g  1 972 , the numb er o f  rabid f o x e s  r e p or t e d  
i n  the s t a t e dec l in e d  gr adu a lly during t he 1970's. 
Table 1. The  inc i dence o f  
s e e , 1946-1976. 
Year 'Jog Sat Cow Fox 
1946 438 24 24 L� 
1947 755 42 45 9 
1948 6 23 33 36 15 
1949 J51 17 2 2  7 
1950 219 8 22 15 
1951 286 15 33 31 
1952 383 J3 38 73 
1953 242 37 so 1L� 3 
1954 125 27 34 96 
1955 70 15 23 70 
1C5/ / 0 29 5 10 4J 
1957 21 5 8 32 
1958 38 10 23 64 
1959 28 / 33 68 0 
1960 .31 7 33 99 
1961 23 7 42 101 
1.962 20 10 53 111 
1963 27 4 36 53 
1964 31 16 68 405 
1965 42 22 98 395 
1966 33 10 57 194 
1967 49 20 51 362 
1968 17 10 27 187 
10/0 Q 4 14 60 / c / / 
1970 4 5 26 
10'"" / I .!. 9 9 9 41 
1972 19 10 40 100 
1973 6 25 59 
1974 1 6 18 
1975 5 
1976 J 1 1 9 .1.. 
Total 
:C,9l2 Lt 07 966 2.901 
---
apartial data. 
reported rabies c as e s  
Cther 
Skur:.k 3at Dam .-iild 
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23 26 10 3 
33 13 8 12 
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109 21 11 2 
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Source, Annual Report of Rabies in Tennessee, 11163, 
19 6 , Tennes s e e Depa rtrr,en t ;: Public c .... Health, �ashville, 1964, 
19 -
Dur i ng t h e  1 9 74 - 1 9 7 6  p e r i od s kunk s we re  the  maj o r  
r ab i e s  ho s t  i n  t h e  s t a t e . T h e  e a r l i e s t  re c o rd e d  c a s e s  o f  
s kunk r ab i e s  i n  T e nne s s e e  occur re d dur i ng 1 9 5 0 . The two 
5 
rab i d  s kunk s  1n  1950 we r e  l o c a t e d  in two n o n adj a c en t  
c ount i e s . O n e  c o un t y  w a s  on t h e  n o r t he rn bo r d e r  o f  mi ddl e 
T enn e s s e e  and t h e  o t h e r  wa s i n  t h e  e a s t - c e nt ra l p a r t  o f  
t h e  s t a t e's int e r i o r . From 1 9 5 C unt i l  1968 s kunk r ab i e s  
cas e s  we r e  l o c a t e d  p r imar i l y in mi d d l e  T e nne s s e e , b ut i n  
the lat e 196 0 's rab i d  s kunk s b e g an t o  o c c u r  i n  e a s te rn 
T e nn e s se e. The r e  have b e e n f ew c a s e s  o f  s kunk rab i e s  r e ­
p or t e d  in t h e  w e s t e rn p a rt o f  t h e  s t a t e . 
In li ght o f  t h e  p e r s i s t e n t  an d s e r i ous nat ur e o f  t h e  
rab i e s  p r ob l em i n  T enne s s e e ,  t he p r e s e n t  s tu dy wa s und e rt a k e n  
t o  e xami n e , fr om an e c o l o g ica l  p ers p ect i ve , t h e  e nv i r o n ­
ment a l  f a c t o r s  wh i c h  may fo rm the b a s i s  fo r th i s  p rob l em 
and t o  e va lu a t e the  data coll e c t e d  wi t h  t h e  a im o f  p r o p o s i n g  
p ro c ed ures wh i c h  m i g h t  r e du c e  t he inc i d ence o f  w i l d l ife 
rab i e s  i n  th e s t a t e . The go a l s  o f  t he p r e s e n t  s tudy we r e  
e x p r e s s e d i n  t h e  s ix o b j e c t i ve s  l i s t e d  b e l ow. 
1 .  The s t udy wa s t o  de t e rm i n e  wh e t he r any majo r 
c h an ge s  o c c ur red in t h e  e p i z o ot i o l ogy o f  r ab i e s  b a s e d up on 
an an a l y s i s of re p ort ed  r ab i e s  c a s e s  o v e r  t h e  ye a r s  fo r 
whi ch d a t a we r e  a va i l ab l e . Th i s  analy s is wa s t o  c on s i d e r  
t h e  spe cie s c ompos i t i o n , s p atia l dist r ibut i on , and t empo r a l  
pattern o f  rep o rte d r ab i e s  c ase s in a mult i-coun t y  s t udy 
are2 1n north e a s tern Tenn e s s ee and a zone of s ur r ound i ng 
7 
c o un t ies  wh i c h  woul d c o n s ti t ute t he s tu dy r e g i o n . 
2. The s t udy w a s  t o  dete ne t he l o c a t i o n  of a l l  
recent ( 1972-19 7 6 )  repo rte d r ab i e s c a s e s  wi t h i n  t d e s i g-
n ated s t udy a r e a  in o r de r  t o  es t ablis h whe t he r  the s e  r ab i d  
aD.ima l s  o c cu r r  ran d om l y  1n s p ac e  o r  were c on c ent r at e d  i n  
one  o r  mo r e  o g ra ph i c a l  fo c i . F ur t h e rmo re, t he s t udy w a s  
t o c o n s i d e r  the d i s t r ibut i on p at te rn o f  repo rted r abi e s  
c a s e s  i n  r e l a t i on to maj o r  envi ro nmen t a l  fea tures  and th e 
d i s t r ibuti on o f  the nembe r s  o f  th e maj o r  h o s t  s pec ies wh i c h  
were no t a s s o c i at e d  w ith rep o rted r ies c a ses . Th i s  ana l y s i s  
w a s  to c on s i d e r  t he l an d s c ape ep izo o t i ol o g y  o f  rab i e s  in t he 
s tu dy a re a . 
3 .  The s tu dy w a s  t o  determ t he d ate o f  a l l  r e c e nt 
(19 72 - 19 76 ) rep o rt ed rab i e s  c ases w ith i n  the d e s ign ate d 
s tudy a re a  i n  o r d e r  t o  es t abl i s h whe t he r the s e  r ab i d  anima l s  
o c cur red r ando  y thr o u gh out t he ye a r  o r  were c o n cent r ate d 
i n  o n e  o r  mo re t empor a l  f o c i . I f  any temp o ra l  foc i  exi s t e d, 
they wou l d be eva l uate d i n  rel a t i o n  to the annu a l  l ife c yc l e  
o f  the na j o r  h o s t  s pec i es in order t o  c o n s i der t he facto r(s )  
wh i c h  m i ght in flu en ce the ac qu i s i t i on o r  rea c t iva t i on o f  
r ab i e s  i n fect i on s  dur i n g  s uch per i od(s ) . 
4. A fter d e termin i n g  the maj o r  h o s t  s pecies a mo n g  
r e p o rted r ab i e s  c a ses the study area , the s tu�y was  t o  
c onsider the memb e r s  of t h i s  s p e c i es i n  two g ro up s .  On e 
group H o u l d  c on s i s t  o f  t h o s e  an:rr.als r e p o:ted as  c l i n i c a l  
rabies c a s es .  The ot r group Hou l d  inc lude a l l an ima l s  o f  
8 
the s p e c i e s  not a s s o c i ate d K i th r e p c rte d r abi e s  c a s e s . 
Ava i l ab l e  d ata o n  th e a g e, s e x , and d i s tr ibut i on o f  the s e  
two  groups  w i th i n t h e  maj o r  r ab i e s  h o s t s p e c i e s  w e r e  to 
be eva l u a t ed fo r s i gn i f i c ant d i f fe r enc e s . The  s tudy wa s 
a l s o  t o  d etermin e , t o  the exte nt p o s s ibl e , the re l ati on s h i p  
betwe en th e p o p u l at i on dynami c s  o f  the  ma j o r r abi e s  ho s t  
s p e c i e s  an d the f l uctuat i o n s  o f  r e p orte d r ab i e s  c a s e s  i n  
th a t  s p e c i e s . The s e  f in d i ng s we r e  to b e  u s e d  i n  anal y z i n g  
th e inte r r e l at i o n s h i p  betw e e n  h o s t  p o p ul a t i o n  e c o l o gy a n d  
th e inc i denc e o f  c l i ni c a l r ab i e s . 
5 .  Th e s t u dy w a s  t o  d e termi ne wh e th e r  any str i p e d  
s kunks, o p o s s ums, and fre e - r o a min g  dome s t i c  c ats c aptur e d  
du r i n g  the s tu dy w e r e  r ab i e s s e r o p o s i t i ve . T h e  p r ev a l enc e 
o f  r ab i e s  s e r o p o s i tive  an i ma l s  amo n g  the s e  s p e c i e s  and th e 
a ge and s ex c h ar acte r i s t i c s  o f  r ab i e s  s e r o p o s i ti ve a n i ma l s  
w i t h in a s p e c i e s  wou l d  be d et e rm i n e d i n  o r d e r  to e v a l u ate 
p o s s ibl e mo d e s  of rab i e s  v i ru s m a i n t e n an c e  an d c i rcu l ati on . 
F urth e rmo r e , th e stud y w a s  t o  de t e rm i n e  the s p at i a l  and  
te mp o r a l  re l at i o n s h i p  betw e e n rabi e s  s e r o p o s i t i ve an i ma l s  
an d r e p o rte d r abi e s  c a s e s and c o n s i d e r  the e p i z o o t i o l o g i c a l  
i mp l i c at i o n s  o f  any s u c h  re l a t i o n s h ip s . 
6 .  T h e  s tudy w a s  to eva l uate the data fro m al l a s p e c t s  
o f  the i nve s t i g ati on i n  o r d e r  to a d d r e s s  t he fund amenta l 
e l e m e n t s o f  rab i e s  e p i z o o t i o l o gy . S p e c i f i c a l l y , th e study 
h · a  C l '  "' r � '  s o u g  1t to c o n s 1 e r  J t ' " e  me an , .I wh e r eb y th e r abi e s  vi rus  
wa s ma i n t a i n e d ,  ( 2 ) the  meth c d ( s )  o £  vi r a l  t r an s m i s s i o n , 
9 
and ( 3) t h e  f a c t o r ( s )  wh i c h m i gh t  s e r ve t o  i n i t i a t e  c l in i ­
c a l d i s e a s e  f o l l ow i n g  1 n  c t i o n b y  t h e  r ab i e s  v i rus . 
CHAPTE R I 
:.IE THODS AND MAT E R I ALS  
I .  S E L E CT I ON O F  THE STUDY ARE A  AND S T UDY RE G I ON 
A s t udy are a c o n s i s t i n g  o f  s ev e r a l  c o un t i e s  i n  n o r t h ­
e a s t e rn Tenne s s e e  was  c o n s i d e r e d  app r o p r i at e  f o r  t h i s  i n ­
ve s t i g at i o n  o f  w i l d l i fe r ab i e s . The a im w a s  t o  e s t ab l i s h  a 
s t udy a re a  c o n t a i n i n g  b o t h  a z one  o f  h i gh r ab i e s  i n c i de n c e  
and  a c on t r a s t in g  z o n e  o f  l ow rab i e s  i n c i d enc e . I t  w a s  c o n ­
s i de re d  d e s i rab l e  t o  s e l e c t  c o un t i e s  w i t h s im i l a r  human p o p u ­
l a t i o n  d e n s i t i e s 1 t opo g r ap h i e s 1 and , i f  p o s s i b l e , p h y s i c a l 
c o n t i nu i ty . 
I n  e a r l y  1 9 7 3 da t a  publ i s he d  b y  the  T enne s s e e  D e p a rt ­
me n t  o f  Pub l i c He a l t h  o n  t h e  i n c i d e n c e  o f  l ab o r a t o ry c on f i r me d 
rab i e s  c a s e s  i n  1 2  c o un t i e s  o f  n o r t h e a s t e r n  Tenne s s e e  w e r e  
s um::r1. a r i z e C. f c r t h e  p e r  i o d b e t we en  1 9  6 9 a n d  1 9 7 2 ( F i g . 1 ) . 
The 3 e  d a t a  r e ve a l e d t h a t  du r i n g  t h e  fou r - y e a r  p e r i o d  G r e e n e  
C o i.:n t y rep o r t e d  t he h i gh e s t  inc i d e n c e  o f  r ab i e s  ar.1c n g  s kunk s 
and a l l s p e c i e s  c o mb i n e d .  T h i s  c o un t y  w a s  d e s i gn at e d  a s  t h e  
a r e a  o f  h i gh r ab i e s  inc i d en c e . J e f fe r s on and C o c k e  c ount i e s  
w e r e  cho s e n a s  the  con t ra s t i n g  a re a o f  l o w  r ab i e s i n c i d enc e 
b e c aus e t h e  comb i n e d a r e a  r e p o r t e d  o n l y  a s in g l e  c a s e  o f  
r ab i e s  ( c ow)  i n  t h e  1 9 6 9 - 1 9 7 2  p e r i o d . 
I n  t h e  s p r in g  o f  1 9 7 3  the  s t udy a re a  was fo rma l l y 
e s t ab l i s he d  a n d  c on s i s t e d  o f  t h re e  c o un t i e s  d i v i d e d  in t o  two  
l O  
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Num b e r  
o f  rab i d  
s k u nk s  
J OH H S O N  
y 
N um b e r  
o f  ra b i d  
f o x e s  
·r o t a l  num b e r  o f  ra b i e s  
c a s e s  a m o ng a l l  s p e c i e s 
F i g . l .  Re s u l t s o f  t h e  p r e l i m i n a ry s u rve y o f  t h e  r e p o r t e d  i n c i d en c e  o f  s k unk 
r ab i e s , fo x r ab i e s , and t o t a l l ab o r a t o ry c on f i rme d r ab i e s  c a s e s  in t h e  1 2  c o un ­
t i e s o f  n o r t h e a s t e rn T e n n e s s e e , 1 9 6 9 - 1 9 7 2 . S ou r c e : T en n e s s e e De p a r t me n t  o f  
Pub l i c  H e a l t h .  1 9 7 0 - 1 9 7 3 , Annu a l  Re p o r t  o f  R ab i e s  i n  T e n n e s s e e , 1 9 6 9 - 1 9 7 2 , 
N a s h v i l l e  ( i s s u e d  annua l l y ) . 1-' 1-' 
1 2  
con t r a s t i n g  z one s b a s e d  o n  the  l e ve l  o f  r e p o rt e d  r ab i e s  
( F i g .  2 ) . T h e s e  t h r e e c ount i e s  fo rm a s in g l e  c on t i nu o u s  
l and a r e a  w i t h  s i mi l a r l an d  u s e  p a t t e rn s  an d t o p o g raphy . 
The t o t a l  l and are a an d human p o pu l at i on o f  t h e  two z on e s  
a r e  s im i l a r  ( T a b l e  2 ) . 
I n  o r de r t o  p ut t he inc i de n c e  o f  r ab i e s  c a s e s  o f  t he 
s t udy are a i n  p e r s p e c t ive , a l a r g e r a re a , the s t udy re g i o n , 
w a s  e s t ab l i s he d .  B y  c on s i d e r in g r ab i e s  d a t a o f  t he coun t i e s  
s u r r c u� d i n g  t h e  s t u dy a r e a , any l on g - t e rm mac r o fo c i an d 
wave - l i k e  mo veme n t s o f  rab i e s  in f e c t i o n  t h ro u g h  the  r e g i on 
m i g h t  b e come  app arent . The  c ount i e s  in c l ud e d i n  t h e  s t udy 
r e g i o n  we r e  w i t h in app r o x i ma t e l y  6 0  km o f  the s t udy are a .  
T h i s  c r i t e r i o n pro duc e d  a s tu d y  re g i on o f  1 9  c o un t i e s  i n  
e as t e rn T en ne s s e e , e i g h t  c o unt i e s  in we s t e r n  N o r t h  C a r o l i n a , 
and t h re e c ount i e s  in s ou t hwe s t e rn V i r g i n i a  ( F i g .  3 ) . T h e  
l and a re a , h uman p o p u l a t i o n , a n d  h uman p o pul a t i on dens i t y  
o f  t he 3 0  c ount i e s  i n  t he s t u dy r e g i o n  a re s hown i n  T ab l e  3 .  
D E S C R I PT I O� O F  THE STUDY A RE A  
T h e  ma j o r i t y  o f  t he s t udy a re a  l i e s  w i t h i n  t he G r e a t  
V a l l e y Re g i o n  o f  e a s t T enne s s e e  wh i c h  i s  l oc a t ed b e tw e e n  
t h e  Cumb e r l and P l a t e a u  o n  t h e  we s t  an d t h e  fo o t h i l l s  o f  the 
App a l ac h i a n  Moun t a in s  on the e a s t . T he gene ral  c on t o u r  o f  
t h i s  r e g i o n  i s  a s e r i e s  o f  r i d g e s  and  va l l e ys  o r i e n t e d  i n  a 
n o r t h e a s t  t o  s ou t hwe s t  d i r e c t i o n . Th e r e ma i n d e r o f  the  s t ud y  
a r e a  i s  c o mp o s e d  o f  f o r e s t e d  mount a i n s  a l on g t h e  T enne s s e e -
C ounty �oundary 
[f] G r e a t  
.
Smoky 
M ou n t a i ns 
�h t i c n ::t. l  
Pa rk marg i n  o f  s t u dy a r e a  
Ft=§ 
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f i g . 2 .  The t h r e e  c o unty s t u dy a r e a  •� i th m a j o r  g e o g rap h i c a l  fe a tu r e s . 
t-' 
lN 
T a b l e  2 .  L an d  a re a ,  h u m a n  p o pu l a t i o n , h um a n  p op u l a t i on d e n s i t y ,  a n d  s e l e c t ed r ab i e s 
d a t a  for t h e  t h re e  c oun t i e s  o f  t l1 e  s t u dy a r e a , t h e  t w o  z o n e s o f  t h e  s t u d y  a re a , a n d  
t h e  t o t a l  s t u dy ar e a . 
a L and ar e a  . 2  m �  
Popu l at i o n  a 
( 1 9 7 0 ) 
km2 
P op u l a t i o n  
d e ns i ty 2 
( p e r s o ns/km ) 
D e s ignat e d  zone o f  
l ow rabi e s  i nc i d enc e 
J e ff e rs o n  C oc k e  T o t al 
2 7 4  
7 1 0  
24 . 94 0  
3 5 . 1  
424 698 
1 , 0 9 8  1 , 8 0 8 
2 5 , 2 8 3  5 0 , 2 2 3  
2 3 . 0 2 7 . 8  
R e port e d  rab i e s  c a s e sb 
F o x e s  ( 1 9 6 9 - 1 9 7 2 )  0 0 0 
S k u nk s  ( 1 9 6 9 - 1 97 2 )  0 0 0 
Al l spe c i e s  ( 1 9 6 9 - 1 0 1 
1 9 7 2 ) 
D e s ignat e d  z o n e  o f  
h igh rab i e s  i nc i d e nc e  
G r e e n e  
6 1 3  
1 , 5 8 8  
47 , 6 3 0  
3 0 . 0  
3 
5 0  
5 8  
T o t a l  
t hr e e  c o unt y 
s t u dy a r e a  
1 , 3 1 1  
3 . 39 6  
97 , 8 5 3  
2 8 , 8  
3 
5 0  
5 9  
a s o u rc e : U . S .  Dep a r t m e n t  o f  C omme r c e , W a s h i n g t o n , D .  C . , 1 9 7 3 , C ou n t y  a n d  C i t y 
D a t a  B o ok , 1 9 7 2 .  
b s ou r c e : T e nn e s s e e  D e p a r t nte n t  o f  P u b l i c  H e a l t h , 1 9 7 0 - 1 9 7 3 ,  A nn u a l  Re p o r t  o f  
Ra b i e s i n  T e n n e s s e e , 1 9 6 9 - 1 9 7 2 ,  N a s h v i l l e  ( i s s ue d annu a l l y ) . 
I-" 
+:-
C o u nty 
And e rs o n , T e nn .  
ou nt , 'T e rm .  
Bunc onb e ,  N . C . 
C amp b e l l , T e nn .  
C a rt e r ,  r e nn .  




C A R  
C i bo rne , T e nn . 8 LA 
..... , _ . .., v o c K e , .L enn . 
G raharr , N .  C , 
G ra r ,  I' e nn ,  
G re e ne , I' e nn ,  
b l e n , 1' _ enn . 
H a :'lc o c k  I ? e ::in .  
Hawk , T e nn .  
:-i ayw o o d  , ,  "' , l'i . v  . 
Jac �< s o r_ f  " " .:.'i • '-'  . 
c oc 
GRA.:..t 
G ?..A I  
G RE 
H ..A..:, ,  




t�; _'-'._ I• ,.I 
C ou nty 
J e ff e r s o n ,  r e nn . 
0 o hns o n ,  T e nn . 
L e e , Va . 
Knox , T e nn .  
i s  on , �� . C • 
iv! i t c h e l l , N . C . 
Sc o t t , Va . 
S e \' i e r , T e �1n . 
S u l l i van , T e nn . 
Swa i n , N . C . 
Un i c o i  I r erm . 
U ::-t i o n , T e nn .  
W a s � i  o n , � e nn . 
l'i a s h i ng t o n , ·/a , 
�·a�c ::/ .  l� . ,� . 
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F i g .  3 .  T h e  3 0  c o un t i e s  o f  t h e  s t udy r e g i on . C oun t i e s vri t h  
d o ub l e  u n d e r l i n e  c omp o s e t h e  t h � e e c o un t y  s t udy ar e a .  
1 6  
T ab l e  3 .  L an d  a r e a ,  hum an p opu l at i on , and h uman p op u l a t i on 
d e n s i t y  in the  3 0  c oun t i e s  o f  t h e  s t u dy r e g i on . a 
C ounty 
And e r s o n , T e nn . 
3l ount , T e nn . 
Bunc ombe , N . C .  
C ampbe l l , T e nn . 
C a rt e r , T e n.n. .  
C l a i bo rn e , T e nn .  
C o c k e , 'l' e nn . 
G raham , N . C . 
� . "\"' " ra 1 ng e r , 1 e nn .  
G r e ene , T e nn .  
Hamb l e n ,  T enn . 
Hanc o ck , ·r e nn .  
Hawk ins , T e nn .  
Haywo o d , N . C . 
Jac k s o n ,  N . C . 
J e f f er s o n ,  T e nn . 
Johns o n ,  T e nn . 
L e e , Va . 
Kno x , I' e nn . 
:·;:a d i s o n , N . C .  
i!1i t c h e l l , N . C . 
Sc o t t , Va . 
S e v i e r ,  I' e nn . 
S u l l i van , T e nn . 
S wa i n ,  N . C . 
U n i c o i , I' e nn .  
Union , T e nn .  
W a s h i ngt o n ,  T e n.'1 . 
'H ash i ngt o n ,  Va . 
Yanc y , N . C . 
T o t a l  

























U N I O  
W AS -T 
W A S -V 
YAN 
Land are a  
( km 2 ) 
8 6 8 
1 , 4 8 9  
1 , 7 0 2  
1 , 1 68 
9 0 1  
1 , 1 5 0 
1 , 09 8  
7 5 6 
7 3 0  
1 , 5 8 8  
4 0 1  
5 9 6 
1 , 2 4 3  
1 , 4 2 7  
1 , 2 7 2  
7 1 0  
7 5 9  
1 , 1 34 
1 , 3 1 6  
1 , 1 6 6 
5 5 7  
1 , 3 9 6  
1 , 5 4 6  
1 , 0 7 0  
1 , 3 5 7  
4 7 9 
5 4 9  
8 3 6  
1 , 48 7  
8 o,g 
3 1 , 5 5 9 
Human 
p o pu l at i o n  
( 1 97 0 )  
6 0 , 3 0 0  
6 3 , 744 
1 4 5 , 0 5 6  
2 6 , 045 
4 2 , 5 7 5  
1 9 , 4 2 0  
2 5 , 2 8 3  
6 , .5 6 2  
1 3 , 94 8  
4 7 , 6 3 0  
3 8 , 6 9 6 
6 , 7 1 9 
3 3 . 7 2 6  
4 1 , 7 1 0  
2 1 , 5 9 3  
2 4 , 9 4 0  
1 1 , 5 6 9  
2 0 , 3 2 1  
2 7 6 , 2 9 3  
1 6 , 0 0 3  
1 3 , 44 7  
2 4 , 37 6  
2 8 , 2 4 1  
1 2 7 , 3 2 9  
8 , 8 3 5  
1 5 , 2 54 
9 , 07 2  
7 3 , 9 2 4  
4 0 , 8 3 5  
1 2 , 6 2 9  
1 , 2 96 , 07 5  
:-iuman 
p o pu l at i o n  
d en s i ty 2 ( n e rs o ns /km ) 
6 9 . 5  
4 2 . 8  
8 5 . 2  
2 2 . 3  
47 . 2  
1 6 . 9  
2 3 . 0  
8 . 7 
1 9 . 1  
3 0 . 0  
9 6 . 5  
1 1 . 3  
2 7 . 1  
2 9 . 2  
1 7 . 0  
3 5 . 1  
1 5 . 2  
1 7 . 9  
2 09 . 9  
1 3 . 7 
2 4 , 1 
1 7 . 5  
1 8 . 3  
1 1 9 . 0  
6 . 5  
3 1 . 8  
1 6 . 5  
8 8 . 4  
2 7 . 5  
1 5 . 6  
4 1 , 1  
asymb o l s  r e fe r  t o  c oun ty d e s i g na t i ons u s e d o n  F i g . 3 ,  
p a g e  3 0 . 
S c ur c e : U . S .  D e p a r tm e n t  o f  C omme r c e , 1 9 7 3 , C ou n ty 
and C i ty D a t a  B J ok ,  1 9 7 2 , S o c i a l and E c o n om i c S t a t i s t i c s  
Admi n i s t r a t i o n , 1 , 0 2 0 p p . 
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N o r t h  C a ro l i n a  b o r d e r .  The  s ou t h e rn t i p o f  C o c k e  C o un t y  i s  
wi th in t h e  G r e a t  S mo k y  �loun t a i n s  N a t i o n a l  P a rk an d wa s 
e x c l ud e d  fr o m  t h e  s tudy a r e a .  T h e  Che r o k e e N a t i o n a l  Fo re s t  
e n c o mp a s s e s  muc h o f  s o uthe rn C o c ke and s ou t h e a s t e rn G r e en e  
c o unt i e s . 
T h e  t o p o g raphy o f  the  s t udy a r e a s h ows muc h  d i ve r s i t y . 
Je f f e r s o n  C ou n t y  h a s  a me an e l e va t i on b e t we e n  3 3 6  m an d 3 6 6  m 
(U S DA S o i l  S u r ve y  1 9 4 1 : 3 ) .  The re  are  s e v e r a l  h i l l y r e g i o n s  
s e p a r a t e d  b y  a r e a s  d e s i gn a t e d  a s  p l a i ns . T h e  e l e v a t e d  a r e a s 
a re domi n a te d by E n g l i s h  Mo un t a i n  i n  t h e  s ou t h e as t e rn p ar t  
o f  the  c o un t y  wh i c h  r i s e s  t o  a n  e l e v a t i on o f  1 , 1 3 0 m .  Ap ­
p r o x i ma t e l y t w o  t h i rds o f  C o cke C o u n t y  i s  in th e G r e a t  Va l l ey  
Re g i on wh i c h  con s i s t s  o f  a l t ernat i n g  ban d s  of  r i d g e s  and 
va l l ey s  ( U S DA S o i l  Sur v e y 1 9 5 5 : 4 ) . T h e  s o u t h e a s t e r n  th i r d 
o f  C o ck e  C ou n t y  l i e s  i n  t h e  B l ue R i d g e  phys i o g r ap h i c  p r ov i n c e 
and co n s i s t s  p r i �a r i l y  o f  mo un t a i n s , s h a r p - t o pp e d  p e ak s , a n d  
V - s h ap e d  v a l l e y s . E l e va t i o n s  w i t h i n C o c k e  C o un t y  r a n g e  f r o m  
a l ow o f  3 0 5  m o n  Dou gl a s  L ake t o  over  1 , 9 8 0  m n e ar t h e  
s ou t h e rn t i p .  Mo s t  o f  t h e  r i d g e  t o p s  in t h e  G r e a t  Va l l e y  
Re g i on o f  C o c ke C oun t y  a re a p p r o x i mat e l y  3 9 6  m abo ve s e a 
l e ve l  and 6 0  t o  8 5  m ab o ve t he int e r s p e r s e d  f l o o d p l a i n (US DA 
S o i l  Survey 1 9 5 5 : 7 ) .  App r o x imat e l y  8 0  p e r c e n t  o f  G re e n e 
C o un t y  i s  in the G r e a t  Val l e y  Re g i on w i t h  t he rema i n d e r  
c o�p o s e d  o f  moun ta i n o us fo r e s t s  (U S DA S o i l  Survey 1 9 5 8 : 1 ) . 
The mo unt a i ns in G r e e ne  C o u n t y  range  in e l e v a t i on fro m 7 6 2 m 
t o  1 , 4 7 6  � above s e a  l e v e l, an d t he va l l ey  f l o o r  i s  
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app r o x imat e ly 4 5 8  m ab ove s e a  l e ve l . 
T h e  c o r r e s p ond i n g  p hy s i o g r ap h i c  r e g i o n s  o f  t h e  t h r e e  
c ount i e s have  s im i l ar c l im a t e s .  I n  t h e  G r e a t  V a l l ey Re g i o n  
s umme r s  a r e  w a r m  an d rat he r l on g  w i th t h e  w in t e rs c o o l  
a n d  mo d e r at e l y  s ho rt . T h e  moun t a i n  r e g i o n s  a r e  c o o l e r  and 
m o r e  hum i d .  The w i n t e r  mo n t h s  wh i c h  are u s u al l y  t h e  mo s t  
c r i t i c a l  t i me fo r w i l d l i fe are c h ar ac t e r i z e d  b y  rap i d  
w e a th e r c h an g e s  wi t h  s h o rt c o l d  p e r i od s  du r i n g  wh i ch l i gh t  
f re e z e s  o c c ur f o r  s e ve r a l  n i g h t s in t e r s pe r s ed a mo n g  p e r i o d s  
o f  mo r e  mo d e r a t e  w e a the r .  S n ow i s  no t c ommon i n  t h e  val l e y  
r e g i o n , and the  s n ow wh i c h  do e s  f a l l s e l dom s t a y s  o n  t h e  
g round fo r mo re  t h an a f e w  days . H owe ve r ,  s n o w f a l l s  a re 
mo r e  c o mmon i n  t h e  mount a in o us a r e a s . 
T h e  l a n d  in  the  s t udy ar e a  i s  us e d  p r ima r i l y  f o r  
a g r i cu l ture . A g r i cu l t u r a l  a r e a s  ar e p r e d o m i n an t l y  c r o p l an d , 
p a s t u re s , an d w o o d l o t s .  The amount  o f  l an d  i n  � h e s e  a n d  
o t h e r  l an d  u s e  c a t e go r i e s  i s  g i ve n  in  T ab l e  4 .  T h e s e  d a t a  
s how t h at J e f fe r s on and G r e e n e  count i e s  h ave s im i l a r  p o r t i o n s  
o f  t h e i r  a r e a s  i n  c ro p l an d , p a s t u re , and fo r e s t . C o c k e  
C o un t y  wh i ch c o n t a i n s  a p a rt o f  the  G r e at S m o k y  Moun t a i n s 
� a t i on a l  P a r k  h a s  4 4 . 5  p e r c ent o f  1 t s  a r e a  i n  f o r e s t .  
T h e r e  a r e  two g e n e r a l  t yp e s  o f  a g r i c u l t ur e  p r ac t i c e d  
i n  t h e  s t udy a r e a ( Ma r t in and  L u e b k e  1 9 6 0 : 5 7 ,  1 0 0 - 1 0 3 ) . T h e  
r i d ge an d v a l l e y  a re a s  o f  t h e  G r e at Val l e y a r e  c h a r a c t e r i z e d 
b y  t o b ac c o , da i ry ,  and b e e f  f ar m in g . C o rn i s  a l s o  a ma j o r  
c rop . The  s e c on d  typ e o f  a g r i cu l t u r e  i s  p r ac t i c e d  i n  t h e  
T a b l e 4 .  A r e a  o f  t h e  m a j o r  l a nd u s e  c a t e g o r i e s  ( i n h e c t a r e s )  i n  t h e  t h re e c o un t i e s o f  t h e  
s t u d y  a r e a , 1 9 6 7 . 
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mo unta i n ou s  r e g i ons  o f  s o uthe rn C o cke and G re e ne c ounti e s , 
an d i s  c h a r act e r i z e d by l i ttl e  c omme rc i a l  a g r i cultu r e . 
C ro p l an d s  a r e  r e str i cte d to n a r r o w  c o v e s  and  val l e y s  w ith 
tobac c o , c o rn , and hay b e i n g  the ma i n  c r o p s . D at a  o n  th e 
numb e r  o f  f a rms and  the ave r a g e  f a r m  s i z e  a r e  g i ve n  i n  
Tabl e 5 .  
T h e  ma j o r it y  o f  the human p o pu l at i o n  i n  the s tudy 
area  l iv e s  1n  a rur a l  s ett i n g .  F a rme r s  u s ua l l y l i ve o n  
th e i r  fa rms and thus human dwe l l in g s  a r e  s c att e r e d  th rou gh ­
out th e a re a .  W i th the e xc epti o n  o f  the mount a i nous  a r e a s  
a l ong  the s o uthe r n  a n d  s outh e a s t e rn p a rts o f  the study ar e a , 
l ittl e , i f  any , o f  the l an d  c a n  b e  con s i d e re d  a s  s p a r s e l y  
p o p u l at e d . 
Wh i l e  th e l and i n  th e study are a i s  us e d  p r i ma r i l y 
fo r a gr i c u l t u r e , o v e r  o n e  th i r d  o f  the a r e a i s  i n  s ma l l  
wo o d l an d s  o r  fo r e s t .  T h e  s tudy a r e a i s  i n c l u d e d  i n  th e 
S o uthe rn App a l ac h i an an d Ri d ge and Va l l e y s e c t i o n s  o f  wh at 
B r aun ( 1 9 6 4 : 1 9 5 ) r e f e r s  to as the Oak-Ch e s tnut Fo r e s t  Re g i on .  
Wh i l e  t h e  Ame r i can  ch e s tnut (C a s tan e a  d entata) i s  n o  l o n g e r  
found i n  th e a re a , much o f  the  f o r e s t  da t a  g iv e n  b y  B r aun 
a r e  de s c r i pt i ve o f  the a r e a  t o d a y . T h e  f or e s ts o f  the 
S outh e rn App a l ach i an s e ct i on are group e d  i n t o  thr e e  c ate ­
g o r i e s .  At h i gh e r  e l e v at i on s  the r e  i s  a "no rthe rn fo r e s t" 
wh i ch may inc l ud e  s p r u c e  ( P i c e a  s p p . ) ,  f i r ( Ab i e s  s p p . ) , 
heml o c l<:  ( T s u� s p p . ) , y e l l o-w· b i r c h  ( B e tu l a  a l l egh a n i e ns i s ) , 
and othe r no rthe rn har dwo o d s . At l owe r e l e va t i on s  th e r e i s  
T ab l e  S .  T h e  n umb e r  o f  f a rm s , l and a r e a  i n  f a rm s , a n d  a ve r a ge f a rm s i z e  f o r  t h e  c o un t i e s 
o f  t h e  s t u dy a re a  i n  1 9 6 9  and 1 9 7 4 . 
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S ou r c e : U . S .  Dep a r t me n t  o f  C o mme r c e , 1 9 7 6 , 1 9 7 4  C e n s u s  o f  A gr i c u l t u re , 
P re l  i n a ry R ep o rt ( Co c k e , G r e e ne , an d J e f fe rs o n c o u n t i e s ) ,  B u r e a u  o f  th e 
C e n s us ) Wa s h i n g t o n , D .  C .  
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a mo i s t  s l op e  and c o v e  fo r e s t  wh i c h  c ont a i n s  a mix e d  me s o -
phyt i c  c o mmun i t y  w i t h  2 5  o r  3 0  s p e c i e s ,  no t a l l  o f  wh i c h  
o c cu r  i n  a n y  o n e  l o c a t i o n . T h e  d ry s l op e and r i dge f o r e s t  
i s  comp o s e d  p r i ma r i ly  o f  o ak s  ( Que r cus s p p . ) ,  h i c k o ri e s  
( C arya s pp . ) , and p in e s  ( P i nu s s p p . ) .  T h e  R i d ge an d V al l ey 
s e ct i o n  c o n t a i n s  wo o d l and wh i c h  a r e  c o mp o s e d  prima r i l y  o f  
o a k s , h i ck o r i e s , and p in e s . T h e  p at c hwork n a t ur e  o f  w o od s 
and f i e ld s  found i n  many p a r t s o f  t h e  s t udy are a t o day i s  
p r ob a b l y  b e n e f i c i a l  t o  me d i um and s ma l l - s i z ed mamma l s . 
I I I . DE S C RI PT I ON OF THE STUDY RE G I ON 
T h e  3 0  c o unt i e s  o f  t h e  s tudy r e gi on a r e  l o c a t e d  1 n  
two p hys i ogr ap h i c  p rov i nc e s  ( B r aun 1 9 6 4 : 4 9 2 - 4 9 3 ) . The  
c o unt i e s  in T enne s s e e  and  s out hwe s t e rn V irgi n i a  are  i n  t h e  
s out he rn s e c t i o n o f  t h e  R i dge an d Val l e y P r o v i nc e wh i ch i s  
a l s o  k n own a s  t h e  S out h ern App a l ac h i a n s . T h i s  a r e a  c on s i s t s 
o f  a s e r i e s o f  r i dge s s i tua t e d  i n  a n o rt h e a s t e rn - s o ut hwe s t e rn 
o r i e n t a t i o n  and s e p a r a t e d  b y  va l l ey s . T h e  a r e a i s  a m i x ture 
o f  c ro p l and , p as tur e s , and  w o o d e d  a r e a s . A p o r t i on o f  t h e  
T enn e s s e e  c ount i e s  a l o ng t h e  N o r t h  C a r o l i n a  b o r d e r  and a l l 
t h e  c ount i e s  i n  N o r t h  C ar o l i n a  a r e  i n  t he s ou t he rn s e c t i o n 
o f  t h e  B l ue R i dg e  P ro vi n c e .  Th i s  a r e a c o n s i s t s  p r ima r i ly o f  
t h e  moun t a i n s  and fo o t h i l l s  o f  the  App a l ac h i a n  �loun t ai n s . 
Muc h  of th i s  l an d  i s  c o v e r ed b y  fore s t s  a n d  c ut b y  s w i ft 
f l ow i n g s t r e ams . 
I V .  RAB I E S  RE PORT D J G  I N  THE STUDY ARE A  
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Wi t h in e ac h  c o un t y  h e a l th d e p a r t me n t  o f  t h e  t h r e e 
c o un t i e s  in the  s t udy a r e a ,  the r e  i s  a t  l e a s t  one ind i v i du a l  
r e s p o n s ib l e  f o r  r ab i e s  c o n t ro l al o n g  w i th  o t h e r dut ie s .  
T h e s e  ind iv i d ua l s , known a s  s an i t a r i an s  o r  e n v i ro n me nt a l i s t s , 
r e s po n d  t o  t h e  c a l l s  o f  c o un t y  r e s i de n t s who r ep o rt t h a t  
th  h ave k i l l e d  a n  an i m a l wh i c h  may b e  rab i d .  I f  t h i s  
he a l t h o f fi c i a l  b e l i e ve s  t h a t  t h e  s i t u a t i o n  w a r rant s a 
rab i e s d i a gn o s i s  o f  t h e  de a d  a n i ma l , t h e  he a d  o f  t h e  an i m a l 
i s  s e nt t o  a r e g i on a l  s t at e  l ab o r a t o ry .  I n  J e f fe r s on and 
C o ck e  c oun t i e s  t h e s e  he a d s  a r e s e nt t o  the s t a t e  l ab o r a t o r y  
i n  Kno xv i l l e , and t h e  an i m a l s f r o m  Gre en e  C ou n ty a r e  s en t  t o  
t h e  l a b o ra t o ry in John s o n  C i t }' (Was h in gt on C o u n t y ) . B o t h  
l ab o r a t o r i e s  have  e s s ent i a l l y  t h e  s ame fa c i l i t i e s . S i nc e 
t h e  numb e r  o f  r e p o r t e d  rab i e s  c a s e s h a s  b e en c on s i d e r e d  a s  a 
fun c t i o n  o f  t h e  d i s t anc e f r o m  a c o un t y  t o  t h e  d i a gn o s t i c  
l ab o r at o ry ( P r i o r  1969 : 3 5 , L e w i s  197 2 : 2 49) , i t  s h o uld  b e  
no t e d  t h a t  t h e  t h re e  c ounty h e a l t h de p a r tm e n t s  o f  the  s t ud y  
a re a  a r e  a l l  l e s s  t h a n  8 0  km f r o m  th e i r  r e s p e c t i ve d i a gn o s t i c 
l ab o r a t o ry . Th e t ra v e l  t im e  f r o m  e ac h  c o unt y h e a l t h  d e p a rt ­
m e nt t o  t h e  d i a gno s t i c l ab o r a t o r y  c an b e  l e s s  t h an one  h ou r . 
I n  c e r ta in c as e s  re s i d e n t s o f  t he s t ud y  a r e a m a y  c a r ry t he 
h e a d  o r  t he e n t i re an i m a l  d i r e c t l y  t o  t h e  a p p r o p r i a t e  s t a t e  
l ab o r a t o ry f o r  a rab i e s  d i a gn o s i s . Re s i d e n t s ma y a l s o  
c a r ry an an imal s u s p e c t e d  o f  having  r ab i e s t o  a l o c a l  
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ve t e r i n a r i an wh o may in i t i at e  t h e  subm i s s i o n  o f  t h e  he a d  t o  
e i t h e r t h e  c o un t y  he a l t h d e p a r t me nt or t h e  s t at e  l ab o r a t o ry . 
T h e re i s  no c h a r g e  fo r rab i e s  d i a gn o s t i c  w o r k  p e r fo rm e d  b y  
t h e  s t a t e . 
A t  t h e  s t a t e l ab o r at o ry t h e  in i t i al t e s t p e r fo rm e d  o n  
t h e  b r a in o f  a r ab i e s s us p e c t  i s  t h e  f l u o r e s c e n t  rab i e s  ant i ­
b o dy ( FRA) t e s t . The p r i nc i p l e  o f  t h e  F �� t e s t  i s  g i ve n  b y  
K i s s l in g  ( 1 9 7 5 : 4 0 1 ) . T en s l i d e s  a r e  m a d e  o f  t he b r a i n t i s su e  
and t e s t e d  a c c o rd i n g  t o  t h e  manua l pub l i s h e d b y  t h e  C en t e r  
fo r D i s e a s e  C o nt r o l  e n t i t l e d  ' ' L ab o r at o ry M e t h o d s  fo r t h e  
D e t e c t i o n  o f  Rab i e s , C o u r s e 8 2 6 0 - C . "  I f  t h i s  t e s t  i s  i n c o n ­
c l u s i v e  o r  human e xp o s ur e  i s  in vo lv e d , a b ra i n  s amp l e  i s  
s en t  t o  t h e  c en t r a l  l ab o r at o ry in  � a s h v i l l e  f o r  a mou s e 
i n o c ul at i o n  t e s t , the  b a s i s  o f  wh i c h  i s  de s c r i b e d  b y  
At ana s i u  ( 1 9 7 5 : 3 7 9 ) . 
I n  a l l t hr e e c o un t i e s  t h e  p r i mary c o nc e rn 1n  a l l  
r ab i e s  w o rk i s  t h e  p ro t e c t i on o f  humans  a g a i n s t r ab i e s  i n f e c ­
t i on . Th e re i s  a l s o  a c o nc e rn for  v a l u a b l e  d o me s t i c  a n ima l s  
s uch a s  c a t t l e , h o r s e s , and hun t in g  do g s . An ima l s  f o und 
d emo n s t r a t i n g  b i z a r r e  b e h av i o r  a r o und t h e s e  v al u ab l e  an im a l s 
are  o ft en k i l l e d  and s ub m i t t e d  fo r rab i e s  d i a g no s i s . B e y ond 
t h e s e  p r ac t i c a l  c on s id e r a t i o n s  t h e r e  i s  v e ry l i t t l e  i nt e r e s t  
i n  p r o v i n g  a n  an i m a l  t o  b e  r ab i d  i n  o r d e r  t o  mo n i t o r  t h e  
ex t e nt o f  r ab i e s  a c t i v i t y  i n  t he a re a .  An i ma l s  n o t  d i r e c t l y  
i n vo l v e d  w i t h man o r  d ome s � i c a� i ma l s may n a t  b e  s ubm i t t e d 
f o r  a r a b i e s  d i a gn o s i s d e s p i t e  t h e  di s t inc t ap p e a r a n c e  o f  
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r a b i d  b e hav i o r .  I n  g e n e r a l , a r a b i e s  d i a gno s i s w i l l  b e  ma d e  
i f  i t  i s  rm l y  r e qu e s t e d  b y  a c o un t y  re s i d e n t  re g a r d l e s s  o f  
the c i rcums t anc e s . 
V .  DATA O N  AN H1ALS SUBM I TT E D  FO R RAB I E S  
D I AGNOS I S  AND THE I N C I DENCE O F  
LABORATO RY C ONF I RME D  RAB I E S  
D a t a  o n  t h e numb e r  o f  l ab o ra t o ry c o n f i rme d  r ab i e s  
c a s e s  i n  t h e  c ou n t i e s  o f  T e nne s s e e we r e  o b t a in e d  from t h e  
T enn e s s e e D e p a r t me n t  o f  Pub l i c  H e a l t h . T h e  annua l repo r t  
o f  t h i s  d ep a r t me n t  e n t i t l e d  t t Rab i e s  i n  T e nne s s e e "  p r o vi d e d 
d a t a  on r ab i e s  c a s e s  b y  c oun t y  and spe c i e s  f r om 1 9 4 6  
t h ro u gh 1 9 7 6 . 
Mo r e  d e t a i l e d  i n fo rm a t i o n  re g a r d in g the c o unt i e s  o f  
the  s tu dy a r e a w a s  av a i l ab l e  a t  t h e  r e g i o n a l  s t at e  l ab o r a ­
t o r i e s  in Kn o x v i l l e and John s on C i t y .  Th e s e  l a b o r at o r i e s 
s up p l i e d  c u r r e n t  d a t a  on b o t h  p o s i t i ve rab i e s  c as e s  and th o s e  
an i ma l s wh i ch wer e n e g a t i v e  f o r  r ab i e s . T he s e  d a t a w e r e  
fur t he r s up p l emen t e d  b y  i n f o rma t i o n  g a t h e r e d  a t  the c o un t y  
h e a l th d e p a r tment s o f  the t h r e e  c ount i e s . D a t a  c o l l e c t e d 
at  the  count y h e a l t h  d e p a r tmen t s  inc l ud e d  the  n ame s and 
a dd r e s s e s  o f  p e op l e  who s ub m i t t e d  an ima l s  f o r  rab i e s  examina -
t i on . 
D a t a  on the inc i d e n c e  o f  r e p o r t e d  r ab i e s  c a s e s  i n  t h e  
N o r t h  C a r o l i n a  p o r t i o n  o f  t he s tuciy re g i on we re s upp l i e d  b y  
t h e  N o r t h  C a ro l in a  B o a r d  o f  a l t h  i n  Ra l e i g h .  The s e  d a t a  
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c o ve r e d  t h e  p e r i od fro m 1 9 5 2  t h r ou g h  1 9 7 6 . D a t a on re p o r t e d  
rab i e s  c a s e s  i n  Vi r g i n i a  w e r e  s upp l i e d b y  t h e  D e p a r t me nt o f  
H e a l th for t h e  C ommonwe a l t h o f  Vi r g in i a in  R i chmond . T h e s e  
d a t a  c o ve r e d  t h e  p e r i od from 1 9 5 1  t h r o u g h  1 9 7 6 .  
VI . AC C OUNT S O F  RAB I D  AN I J'vL.\L S  I N  THE STUDY 
A RE A , 1 9 7 2 - 1 9 7 6  
I n  o r d e r  t o  ga th e r  d e t a i l e d d e s c r i p t i o n s  o f  t h e  c i r ­
c ums t anc e s  s u r r o un d i n g  th e o c c ur r e n c e  o f  r ab id an ima l s  dur in g 
t h e  s t udy , t h o s e re s id en t s  o f  the  s tu dy ar e a  who  s ub mi t t e d  
an i ma l s  f o u n d  t o  b e  r ab i d  w e re i n t e r vi ew e d . The s e  i n t e rv i e w s  
w e r e  c on duc t e d  e i t h e r in  p e r s on o r  b y  t e l e p h o n e . T h e  i nt e r ­
v i e w at t emp t e d  t o  e s t ab l i s h t h e  t im e  o f  d a y  wh e n  t h e  an i ma l 
w a s  f i r s t  ob s e rve d , t h e  b eh av i o r  o f  t h e  a n i ma l , w h e r e t h e  
an i m a l  w a s  fo und i n  r e l at i o n  t o  t h e  dw e l l i n g  o f  the  o b s e r ve r ,  
and any in t e r ac t i o n  b e tw e e n  t h e  rab id a n i m a l  and t h e  o t h e r  
an i ma l s  in  t h e  vi c i n i t y .  Que s t i on s  r e g a r d i n g  t h e  s e x , a ge 
c l as s, and ge n e r al c o n d i t i o n  o f  t h e  an i ma l  w e r e  al s o  as k e d .  
Re s i d e n t s  w e r e  a s k e d  ab out the i r  aw a r e n e s s  o f  t h e  rab i e s  
p r ob l e m i n  t h e i r  imme d i a t e  a re a  and t h e  f a c t o r s  wh i ch l e d  t h em 
t o  s ub mi t  the an ima l fo r a r ab i e s  d i a gn o s i s . The l o c a t i on o f  
e a c h  l ab o r a t o ry c o n f i rm e d  r ab i e s  c a s e  w a s  o b t a i n e d  an d p l o t t e d  
o n  a map o f  the a re a  f o r  t he 1 9 7 3 - 1 9 7 6  p e r i o d . D at a  o n  s o me 
r ab i e s  c a s e s  from 1 9 7 2  c ou l d  no t be  ob t a in e d .  
V I I .  C O L LE C T I ON O F  A� I �� L S  FOR  E C O L O G I CAL AND 
S E RO L O G I CAL  S TUDY 
W i t h i n t h e  s tu dy ar e a  t h r e e s p e c i e s  of  me d i um s i z e  
t e r re s t r i a l mamma l s w e r e  e x a m in e d  f rom b o t h an  ec o l o g i c a l  
a n d  s e r o l o g i c al p e r s p e c t i v e . D a t a  on t h e  s t r i p e d  s k un k , 
t h e  m o s t v i s i b l e  r ab i e s  h o s t , w e r e  th e p r i ma r y  ob j e c t i v e s  
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o f  t h e  s t ud y . The o p o s sum , o n e  o f  th e mo s t  a b undant  m e d i u m  
s i z e  mamma l s  in th e a r e a ,  w a s  c o n s i d e r e d  t o  b e  a p o t en t i a l  
s e nt i n e l  s p e c i e s  an d / o r  i n app a r e n t  rab i e s  ho s t .  F r e e - r o am in g  
d o me s t i c  c a t s  wh i ch e x i s t t o  s om e  e xt e n t  in t h e  t r u l y  f e r a l  
s t a t e  w e r e  s amp l e d  o n l y  i n  1 9 7 5  fo r t h e  s ame re a s ons  a s  
op o s s ums . Al t h o u gh t h e  re d f o x  (Vul p e s vu lpe s )  and t h e  g r ay 
fo x ( Ur ocyon c in e r e o a r gent eu s )  a r e  fou n d  in t h e  s tu dy a r e a , 
b o t h  s p e c i e s we r e  o mi t t e d  from t h e  s tu dy b e c au s e  ( 1) t h e  
d e n s i t y  o f  f o x e s w a s  c on s i d e r e d  t o  b e  t o o l o w  t o  p r o v i d e  
s u f fi c i en t  d a t a  f o r  ana l ys e s  and ( 2 )  re p o r t e d  c a s e s o f  f o x  
r ab i e s  h a d  n o t  oc cur r e d  in t h e  ar e a  f o r  s e v e ra l  y e a r s . 
Da t a  c on c e rn i n g  t h e  d i s t r i b ut i o n and p o pu l a t ion  ch a r ­
a c t e r i s t i c s o f  t h e  s t r i p e d  s k un k  an d t h e  o t he r an i m a l s  w e r e  
b a s e d , t o  va ry i n g  d e g r e e s , o n  f o u r  s our c e s . T h e s e  s o ur c e s  
inc l ud e d  ( 1 ) in t e rvi ew s re l a t in g  t h e  a c c o un t  o f  a r ab i d  
an i ma l , ( 2 ) t h e  s al e  o f  an ima l  p e l t s  b y  c o mm e r c i al fur 
t ra p p e r s  in o r  n e a r  t h e  s tudy a re a , ( 3 ) the ob s e rvat i o n  o f  
ro ad - k i l l e d  an i ma l s dc. r i n g  a !. l  t r a v e l  i n  t h e  s tudy are a ,  
a n d  (4) t h e  l i ve t r app i n g  e ff o r t  c o nduc t e d  t h rou gh out th e 
s tudy a r e a .  S e rum s amp l e s  t e s t e d  f o r  rab i e s  a n t i b o d i e s  
we r e  c o l l e c t e d  on l y  f ro m  a n i m a l s c apt ure d du r i n g  l i ve 
t ra p p i n g . 
I n  T e nne s s e e fur t r ap p e r s  u s u a l l y  s e l l  the i r  p e l t s  
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t o  l i c en s e d  r e t a i l  fur d e a l e r s l o c a t e d  ne a r  t h e i r  h o me s . 
Th e s e  r e t a i l  fur de a l e r s a r e  re qu i r e d  b y  l aw t o  r e p o r t  t h e i r  
p u r ch a s e s  ( numb e r  o f  p e l t s  b y  s pe c i e s  and t r app e r )  t o  t 
L aw E n fo r c e m e n t  D i v i s i on o f  t h e  T enne s s e e W i l d l i fe Re s ou r c e s  
Agenc y . Wh i l e  s uch d a t a  a r e  o ft e n f r a gm en t a ry and a p o o r 
i n d e x  o f  m i n o r p o pu l at i on f l uc tua t i o n s , t h i s  i n f o r m a t i on c an 
b e  u s e d  t o  r e ve a l  maj o r , l o n g - t e rm p o pu l at i on t re n d s  in w i l d ­
l i fe p o p u l a t i on s . The r e p o rt s s ub mi t t e d  b y  r e t a i l  fu r 
d e al e r s w i t h i n  and s ur r ound i n g  t he s tu dy ar e a  w e re e xam d 
fo r s u c h  t re nd s . 
The  d a t e  an d l o c a t i on o f  a l l r o a d - k i l l e d  s t r i p e d  
s k unk s  we r e  re co rd e d  d u r i n g  a l l  t r av e l  i n  t he s t ud y  a r e a .  
R o a d - k i l l e d  an imal s o f  o t h e r s p e c i e s  we r e  n o t e d  t o  i n d i c a t e  
t h e  p re s en c e  o f  t h e s e  s p e c i e s  i n  the a r e a . N o  s ys t e ma t i c 
t ra ve l  � a s  und e r t a k en s o l e l y r the pu rpo s e  o f  l o c a t i n g  
r o ad - k i l l e d  an i m a l s ,  an d t he e x t e n t  o f  ob s e r va t i o n  v a r i e d  
g re at l y  i n  d i f f e r e n t  p art s o f  the  s tudy a r e a . 
The  l i ve t r ap p i n g  e f fo r t  w a s  d i v i d e d  i n t o two  c a t e ­
go r i e s : r o a d s i de t r app i n g  an d fa rm t rapp i n g . R o a d s i d e  
t r app i n g  � a s  a w id e s p r e a d ,  s y s t e mat i c  e f fo r t  t o  rand om l y  
s anp l e  a n i ma ts t h rou gh o u t  t 1 te  s tu d y  are a . Fa r m  t r app i n g  w a s  
a l o c a l i : e d  e r �  o n  fa rms whe r e  r ab i d  an i ma l s  h a d  b e e n r e ­
p o r t e 0 .  
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Two f a rms we re us e d  dur in g  1 9 7 4 a n d  e i gh t  farms w e r e 
u s e d  dur i n g  1 9 7 6 . E ac h  f a rm s i t e  was  u s e d  on l y  o nc e . T h e  
t ime int e r va l b e tw e e n  t h e  oc c ur re n c e  o f  t h e  r ab i d  a n i m a l  
a n d  t r app in g  va r i e d  f r o m  1 8  t o  1 3 6  day s w i t h a n  a ve rage  o f  
7 6  da y s . I f  t he rab i d  animal  w a s  fo un d  ne a r  a r o ad , t r ap s 
w e re no rma l l y  p l a c e d  on b o t h s i de s o f  t h e  r o ad i n  a " f i gu r e  8 "  
p at t e rn c e nt e re d  on t he s i t e . I f  t h e  s i t e  w a s  aw ay fr o m  t h e  
road , t rap s w e r e  n o r ma l l y  p l ac e d  i n  a c i r c u l a r o r  s e mi ­
c i rcu l a r p at t e rn about  t he s i t e . The  n umb e r  o f  t r ap s i t e s  
e s t ab l i s h e d o n  e a c h  f a rm d e p e n d e d on t h e  l an d  u s e  and  t e r ­
r a i n , an d t h e  numb e r  va r i e d  f r om s i x t o  1 8  w i th an ave ra ge 
o f  1 2 . The  d i s t an c e  b e twe e n  t r ap s i t e s  va r i e d from 2 0  t o  5 0  m .  
R o a d s i d e  t r app i n g  c o ns t i tut e d  t h e  b u l k  o f  t h e  t r ap p in g  
e ff o r t . P r i o r  t o  t h e  i n i t i a t i o n  o f  f i e l d  w o rk , t h e  t h r e e 
c oun t y  s t udy a r e a wa s d i v i d e d  i n t o 4 8  t r ap a r e as ( F i g .  4 ) . 
T h i s  s ub d i v i s i o n  w a s  us e d  t o  i n s ure di s p e r s i o n  o f  t he t r ap 
e f fo rt and t o  p r ov i d e  a un i t  o f  r e fe r e nc e f o r  t he s t at i s t i c a l  
ana l y s e s o f  d a t a . Th i s  s ub d i v i s i on w a s  c o mp l e t e d  i n  Ap r i l  
1 9 7 3 , and exc e p t  for  m in o r  a l t e r at i on s , t h e  4 8  t r ap a r e a s  
r e ma i n e d  c on s t an t  th ro ughout  t h e  s tu dy . T r ap a r e a s  i n  t h e  
i n t e r i o r  w e r e  app rox i mat e l y 8 k m  s qu a r e  o r  6 4  k m 2 . T r a p  
are a s  a l o n g  t h e  b o und a r i e s , i n  mou n t a i n o u s  a re a s , o r  ne a r  
h uman p op u l a t i on c en t e r s  we re a d j us t e d  in o r d e r  t o  p ro vi d e  an 
a p p r o x i ma t e l y  e qu a l  am o un t  o f  t r q p p &b l e  a re a . Trap a r e as 
numb e r e d  1 t hro ugh 2 4  c o v e re d  mo s t  o f  J e f fe r s on and C o c k e  
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T ra p  a r e a s  2 5  t o  4 8  w e re c o mp o s e d  p r i ma r i l y  o f  G re e ne 
Count y , t h e  z o ne o f  h i gh r ab i e s  i n c i de n c e . From 1 9 7 3  
t h ro ugh 1 9 7 5  e a c h  a f  the  4 8  t r ap a r e a s  wa s us e d  a t  l e a s t  
onc e i n  e ac h  a r . I n  1 9 7 6 o n l y  t h o s e  t rap a r e a s  n e a r  t h e  
s i t e s  o f  rep o rt e d  rab i e s  c a s e s  o r  rab i e s  s e ro po s i t i ve an i -
mal s  w e r e  u s e d .  
T h e  t e f fo r t  c on s i s t e d  o f  4 8  t ra p  pe r i o ds ( T ab l e s  
6 and 7 )  . E x  c e p t f o r t r ap p e r i o d 1 0 , e a c h p e r i o  d 1 a s  t e d  
four days  w i t h  t h e  t raps  i n  o p e r a t i o n  o v e r  t h r e e  n i gh t s . 
I n  t r ap p e r i o d  1 0  the  t r ap s w e re i n  o p e r a t i on ove r o nl y  two 
n i gh t s . Al l d at a  ob t ai n e d  dur i n g t r ap p e r i o d 1 9  ( 2 7  
2 Mar c h  1 9 7 4 )  a r e  c on s i de re d  a s  o c c ur r i n g  i n  Ma r c h . T r ap s  
w e r e  s e t  o u t  o n  day one , c he c k e d  once  o n  days  two an d thr e e , 
and c h e ck e d  a g a  as  t h e y  we re  p i ck e d  up o n  d a y  fou r . 
Dur i ng mo s t  o f  t h e  t r ap p e r i o  , t r a p s  we r e  s e t  i n  
f o u r  o f  the  4 8  t rap a r e a s , two t r ap a r e a s  f ro m  t h e  1 - 2 4 
g ro up and  two from the  2 5 - 4 8  g roup . I ni t i a l ly t he s e  fo u r  
t rap a r e a s  w e r e  randomly c ho s e n  an d t h e n  a r r an g e d  t o  p r o  d e  
the s h o rt e s t t r ave l d i s t an c e  i n the e l d .  Howe ve r ,  i n  1 9 7 4  
the c o mp l e t e ly r an dom s e l e c t i o n  o f  t rap are a s  w a s  a b ando ne d .  
The u s e  o f  two t rap are a s  f r o m  e a c h  o f  the  two g ro u p s  w a s  
c on t i nue d ,  bu t t h e  f o u r  t r ap a r e a s  we re  s e l e c t e d  t o  re d uc e  
t r a ve l d i s t an c e  an d a n  e f f o r t  w a s  made t o  t ra p  a n  a re a  i n  t h e  
s ame mon t h  dur i n g e a c h  ye ar o f  t h e  s t u  
E ac h  t rap a r e a  w a s  d i v i d e d  i n t o  que. d r an t s de s i g -
n a t e d  b y  the l e t t e r s A ,  B ,  C ,  and D .  The s e  l e t t e r s re p r e s e n t e d  
l e  6 .  T rap p e r i o d s  1 - 3 1  e m p l o y e d  du r i n g  1 9 7 3  a n d  1 9 7 4  s h owi n g  t h e  t r ap a re a s  ut i l i z ed .  
1 , 1 
Num b e r  Da t e s  us ed 
1 *  JV. ay 1 2 - 1 5 
2 *  !Yl ay 1 9 - 2 2  
3 *  M a y  2 6 - 2 9  
l� * J une 1 1 - 1 4 
5 * J une 1 7 - 2 0  
f, llc  
'· J une 2 3 - 2 6  
7 * J uly 1 6- 1 9  
8 *  J uly 2 3 - 2 6  
9 *  J u l y  2 8 - 3 1  
1 0  Aug .  8 - 1 0  
1 1  Aug . 1 4 - 1 7  
1 2  Aug . 2 1 - 2 lJ. 
1 3  S ept . 6 - 9  
1 lJ. S ep t . 1 1 - 1 4 
1 5  S ept . 1 7 - 2 0  
1 6  Oc t .  2 .5 R 
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3 8 45 48 
5 2 2  3 4  46 
2 1 1  3 .5  4 3  
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4 6 4 1  4 2  
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1 1  2 2  3 Ll· 3 5 
1 3  2 0  2 1  2 5  2 7  
!�um b e r  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2 
2 3  
2 4  
2 .5  
2 6  
2 7  
2 9  
3 0  
3 1  
1 4 
Dat e s  u s e d  
b . 1 3 - 1 6  
Fe b . 2 0 - 2 3  
Fe b ,  2 7 -!Vl a r . 2 
r.. arc h L�- 7  
M arc h 1 9 - 2 2  
fvi arch 2 4 - 2 7  
A p r i l  1 - 4 
Apr i l  8 - 1 1 
Ap r i l  1 7 - 2 0  
Ap r i l 2 4 - 2 7  
IVJ ay 1 -4 
May 6 - 9  
i11 ay 1 5 - 1 8  
!'I'Jay 2 0 - 2 3  
J un e  1 -4 
* = T r a p  p e r i od s  w i t h o u t  co l l e c t i on o f  s e rum s amp l e s . 
·rra:Q are a s  
4 6 4 1  42 
1 3  1 6  4 0  44 
2 1  2 2  2 5  2 6  
1 0  1 2  3 0  3 1  
1 9  2 0  2 9  3 3  
1 7 4 6  4 7  
2 3  24 2 7  2 8  
9 1 4  3 6  3 7  
1 ? 1 8  3 2  3 8  
8 1 .5  3 9  4 3  
.5 1 1  3 4  3 5  
2 3 4 .5  4 8  
4 6 4 0  41� 






T ab l e 7 .  T r ap p e r i o d s  3 2 - 4 8 emp l o y e d  d u r i n g  1 9 7 5  an d 1 9 7 6  s h o w i n g  t 
u t i l i z e d .  
1 2:Z 5 
Numb er Da t e s  u s e d  
r{l ay 1 2 - 1 5  2 
3 3  IV. ay 1 7 - 2 0  5 
Jl.� 2 7 - 3 0  4 
3 5 J une 3 - 6  1 
J 6  June 1 1 - F !- 1 9 
3 7  J une 2 1 - 2 4 2 3  
3 R  J u ly 1 9- 2 2  1 2  
'3 9 J u l y 2 6 - 1 1.} 
4 0  • 2 3 - 2 6  11 
Li- 1 S e pt . 3 - 6  7 
lt 2 S ept . 9 - 1 2  2 1  
S ept . 1 6 - 1 9  1 7  
T ra12 a r e a s  
3 h 5  4 .9  
1 1 3 l.t 
1 0  4 0  44 
6 4 1  4 2  
2 0  2 9  3 3  
2 4  2 5  2 6  
1 6  3 0  3 1  
1 5  J 6 J 7  
9 4 6  4 7  
1 3  3 9  4 J  
2 2  2 7  2 8  
1 8  3 2  3 8  
1 9:Z6 
Hum b e r  Dat e s  u s e d  
44 J u l y  1 7 - 2 0  
4 5  J u l y  24 - 2 7  
4 6  Aug . 7 - 1 0 
4 7  Aug . 1 4 - 1 7  
48 A ug . 2 6 - 2 9  
t r ap a r e a s  
r ran a r e a s  
Farm B 





Fa rw H 
Fa rm W 
45 46 47 48 
J4 J 5  3 9  4 0  
lj.J l.j-4 
1 2 1 0  




3 4  
t h e  n o r t hwe s t e rn ,  n o r t he as t e rn ,  s o ut hw � s t e rn ,  and s ou t h ­
e as t e rn p o r t i o n o f  t h e  t r ap are a , re s p e c t i ve l y . The f i r s t  
t i me a t r ap a re a  was  us e d , two  q u a d r an t s  w e r e s e l e c t e d  fo r 
t r app i n g  and app r o x i ma t e l y  s i x t r ap s i t e s  w e r e  e s t ab l i s h e d  
i n  e ac h  quad r an t . The s e c on d  t ime t h e  t r a p  a r e a  w a s  us e d  
t h e  r e ma i n g two  quad r an t s  w e r e  t rapp e d . Dur i n g t he t h i rd 
a n d  s ub s e que n t  use  o f  t he a r e a , a n  e ff o rt was  made t o  us e 
two  o r  t h re e s i t e s  from e a c h  o f  t h e  fou r q u a d r a n t s . S ome 
t r ap a r e a s  in moun t a i n o u s  ar e a s  or n e a r  human p o p u l at i o ns 
c e n t e r s  cou l d  n o t  b e  d i v i d e d  i n t o  e q u a l  qua d r an t s , b ut t h e s e  
t r ap are a s  w e r e d i v i de d  i n t o  fo u r  s e c t i o n s  o f  i rr e g u l a r  
s h ap e . A f t e r  t h e  qua d r an t s  i n  t he t rap a re a s  h a d  b e en 
s e l e ct e d ,  c ou n t y  r o a d  map s w e re us e d  t o  d e t e rmi n e  the mo s t  
s u i t ab l e  ro a ds f o r  s e tt i n g o u t  t r ap s . 
T r a p s  w e re s e t  a l o n g  h i ghway r i g h t - o f - ways . I n  g e n e r a l , 
s e c on d a r y  r o a d s  w i t h  l i t t l e  t r a ff i c  w e re us e d , b ut l ar g e r 
fo ur - l a n e  h i ghw a y s  w e r e  a l s o ut i l i z e d .  T r ap s  w e r e  n o r ma l l y 
s e t  2 to 2 0  m o f f  t he r o adw ay . T h e  s ta n d ard p ro c e du r e  w a s  
t o  s e t 1 2  t ra p s  e ac h  are a , a n d  a n  e ff o r t  w a s  ma d e  t o  s e t  
t h e s e  t r a p s  i n  a s t ra i gh t  l i ne a t  i n t e rval s r an g i n g  f r om 1 6 0  
t o  6 4 0  m .  H o w e ve r ,  t h i s  p r o c e d ure  cou l d  n o t  b e  fo l l owe d a t  
a l l  t i me s , and  s om e  t ra p s  w e r e  s e p a ra t e d  b y  d i s t an c e s  up t o  
2 . 5  km . T rap s i t e s  w e r e p re d om i n a nt l y  sma l l  wo o d l o t s , t a l l  
g r a s s fi e l ds , fen c e r ow s  b y  c r o ? l a n d , and  o l d  f i e ld s  w i t h 
y o un g  t r e e s . An e f fo r t  w a s  made t o  p l a c e  t r ap s n e a r  S 't r e a ms 
a n d  a t  t h e  in t e r f a c e  o f  t w o  hab i ta t  t yp e s  such a s  w o o d s  and 
3 5  
f i e l d s  o r  c r o p l an d  and wo od s . Ap p rox i ma t e l y  4 8  t r a p s  w e r e  
us e d  dur i n g  e a ch t rap p e r i o d , b ut l o s s e s and ad d i t i ons 
c a us e d  s l i gh t  va r i at i o n s  from p e r i o d  t o  p e r i o d . 
A l l  t ra p p i n g  w a s  done  w i t h 1 t r ap s , and two s i z e s  
o f  t ra p s  w e re u s e d .  The  ma j o r i t y o f  the t rap s w e r e  me t a l  
w i r e , s in g l e  e n t ranc e ,  s p r i n g c l o s in g , and m e a s ure d 4 8  em x 
1 5  em x 1 5  em . Th e o t h e r t r a p s  w e r e  s i mi l ar i n  d e s i gn ,  b u t  
me a s ure d 5 1  em x 1 9  e m  x 1 9  em . T h e  b a i t  us e d  t h r o u gho ut t h e  
s t udy c on s i s t e d  o f  a m i xt u r e  o f  s ar d in e s  and a m o i s t , f i s h -
avo re d c a t fo o d .  App ro x i m a t e l y  S O  t o  1 0 0  g o f  b a i t  w a s  
k e p t  i n  e a c h t ra p  du r in g  o p e r a t i o n . 
Dur in g t h e  s tu dy 1 , 4 7 4  d i f  re nt  t rap s i te s  w e r e  e s t ab ­
l i s  d a n d  o p e r a t e d  r a t o t a l o f  6 , 6 3 2 t r ap n i  t s  ( T ab l e  8 ) . 
T he r e  w e r e  1 , 3 5 8  r o a d s i de t r ap s i t e s  and 1 1 6  rm s i t e s . O f  
t he s e  1 , 4 7 4  t r ap s i t e s , 8 0 8  s i t e s  ( 5 4 . 8  p e r c e n t )  we re us e d  i n  
o n l y  a s i n g l e  ye a r , 4 8 0 s i t e s  ( 3 2 . 6  p e rc e n t )  w e r e  us e d  i n  two 
y e a r s , 1 4 8  s i t e s  ( 1 0 . 0  p e r c e n t )  w e r e  us e d  in  th re e ye a r s , and  
38  s i t e s  ( 2 . 6  p e rc e n t )  we re us e d  in  a l l  f o u r  ye a r s  o f  the  
s t udy . 
I n  g e n e ra l , t he t r ap s i t e s  w e r e  w e l l d i s pe r s e d  thro ugh ­
out t h e  s t udy a re a . I n  t r ap a re a s  1 - 2 4  t h e r e  w e r e  7 0 8  d i f ­
f e r e n t  t r ap s i t e s  ( Fi g .  5 )  wh i c h w e r e us e d  a t o t a l  o f  1 , 1 3 7  
t ime s for  3 , 2 2 2  t rap n i gh t s . I n  t r ap a re a s  2 5 - 4 8 t he r e  w e r e  
7 6 6  d i f  rent  t rap s i t e s  ( F i g .  6 )  wh i ch w e r e  u s e d  a t o t a l  o f  
1 , 2 2 2  t im e s fo r 3 , 4 1 0  t rap n i gh t s . I n  F i  . 5 and 6 t h e  
d i s t an c e  b e tw e e n  c l o s e l y s p a c e d s i t e s  i s  ne c e s s a r i l y 
T a b l e  8 .  S umma ry o f  t he t r app i n g  e ff o r t  i n  t s t ud y  a r ea , b y  t ra p  a r e a  ( TA ) , 1 9 7 3 - 1 9 7 6 . 
---
To t a l  
'fr a p  T rap D i ffer -
a r e a  1 922 1 224 1 22S _  1 22 6 p e r i o d s  'r ra p e n t  
l .TA) N ew New ReQe at New ReQe at N ew ReQeat i n  area n igh t s  s i t e 2_  
1 ( ad ) 3 1+/1 2 7 3/2 0 1 5/5 0 37/1 3 0 2 9/9 5 1 8 6  3 2 
( Farm C )  - 48/1 6 0 - - - - 1 4 8  1 6  
( Farm K )  - 4R/1 8 0 - - - - 1 4 8  1 8  
2 7 2/2 1+ 9/3 27/9 0 3 3/1 1 0 1 5/5 5 1 5 6 2 7  
3 7 2/2 4 1 1/4 25/9 0 42/1 5 - - 4 1 5 0 2 8  
4 J 6/ 1 2  5 6/1 7 1 7/6 0 3 4/1 3 - - 4 1 4 3 2 9 
5 7 2/2 7 3 3/1 1 3/1 0 3 1 / 1 2 - - 4 1 3 9  3 8 
6 3 6/1 2 54/1 7 2 1/7 0 3 8/1 4 - - 4 1 49 2 9 
7 3 6/1 3 3 6/1 2 0 1 / 1  3 5/ 1 3 - - 3 1 08 2 6  
8 7 2/2 1� 1 4/5 2 1/7 8/3 2 8/1 0 - - 4 1 43 3 2 
9 3 5/ 1 2  3 6/1 2 0 0 3 5/1 3 - - 3 1 06 2 4  
1 0  3 6/1 2 3 8/1 3 0 0 3 9/ 1 4  0 2 8/ 1 0 4 1 4 1  2 5 
1 1 7 1 /2 4  1 2/4 2 4/R · 0  3 7/ 1 3 0 1 8/6 5 1 6 2 2 8  
1 2  36 / 1 2  48/1 7 1 5/5 0 3 5/ 1 2 - - 4 1 3 4 2 9  
1 3 7 0/24 1 1/4 25/9 3/1 3 2/1 1 - - 4 1 4 1  2 9 
1 1� J 6/1 2 2 11-/9 8/3 0 3 6/ 1 2  - - 3 1 04 2 1  
1 5 2L�j1 2 3 6/ 1 3 0 0 3 6/1 2 - - 3 9 6 2 5 
1 6  3 6/1 2 3 5/ 1 2  0 6/2 2 8/1 0 0 1 5/5 4 1 2 0  2 6  
1 7  3 6/1 2  3 6/1 2 0 3/ 1  3 2/1 1 - - 3 1 07 2 5 
1 8  2 1 �  /1 2 3 2/1 1 6/2 0 3 0/ 1 1 - - 3 9 2 2 3 
1 9  3 6/1 2 2 8/1 2 6/2 0 3 0/1 3 - - 3 1 0 0 2 4  
2 0  4R/l 6  3 7/1 3 3 1/1 1 0 4 0/ 1 4  - - 4 1 5 6 2 9 
2 1  3 5/1 4 3 6/1 3 0 7 /3 2 6/1 2 - - 4 1 04 3 0 
2 2  7 2/2 6 1 6/9 20/7 1 / 1  "34/1 4 - - 4 1 43 3 6 
2 3 3 6/1 2  3 6/1 3 0 0 3 5/ 1 4  - - 3 1 0 7 2 5 
24 6 0/2 2 3 5/1 2 4/2 0 40/ 1 4  - - 3 1 3 9  3 4 
lN 
0\ 
T a b l e 8 .  c o n t i nu e d .  
-
'ro t a l  Trap 'l'r ap D i f f e r-
a r e a  l21_2 lill 
_
_ 
1225  1226 p e r i o d s  Trap e nt (TA 2 iJ ew N e w  R epeat N e w  R epe a t  N ew Rep�<3.t in a r e a  n igh t s  s i t e s 
Subtotal  1 . 1 2 1  � 268  2 9  ill 0 lQl 3 , 2 22  ? 08 'l' A 1 -2 4  J 94 2 b 8  93 12 3 0 1  3 5  
Ann u a l  
t o t a l  1 ! 1 2 1 1 , 1 46 � ill. 3 , 222  7 08 
T A  1 -24· 3 94 395 3 1 3 3 5 
' 5  7 1/26 1 5/5 2 1/7 1/1 36/1 3 4 144  3 2 L - -
2 6  3 6/1 2 1 1 /6 24/8 3/2 29/1 0 - - 3 1 0 3 2 0  
2 ? 7 2/24 2 3/8 1 5/5 6/3 29/1 2 - - 4 1 45 3 5  
? 8  24/1 2 37/1 3 0 4/2 2 7/9 - - 3 92 27  
2 9  J6/1 lt 48/1 2 1 8/6 0 3 5/1 3 - - l} 1 37  26  J O  3 6/1 2 39/1 3 0 3/1 3 2/1 2 - - 3 1 1 0  2 6  
3 1 3 6/1 2 5 3/1 6 1 5/5 0 3 9/1 3 - - 4 1 43 2 8  
"'":\ ... ) 3 5/ 1 2  3 6/1 3 0 0 3 1+/1 2  - - 3 l O S 25 j L  
3 3 35/1 3 52/1 7 1 2/l+ 0 .3 3/1 3 - - l} 1 3 2 30 
J4 7 3/2 6 1 2/4 2 6/8 0 3 0/1 2 0 3/1 5 1 44 3 0 
3 5 ( Ro ad ) 7 5/2 7 6/2 27/9 0 3 5/1 3 0 3 2/1 1 5 1 7 5  29 
( Farm F )  - - - - - 39/14 0 1 3 9  1 4  
3 6  3 5/1 3 3?/14 0 1/1 32/ 1 2  - - 3 1 05 28  
3 7  33/1 3 37/1 3 0 0 43/1 5 - - 3 1 1 3 2 6  ) R  22/1 1 34/1 3 0 0 3 6/12  - - 3 92 24  
39  3 6/1 3  28/1 0  9/3 9/3 28/R 0 9/3 4 1 1 3 2 6  
4 0  ( Road ) 3 6/12  63/2 0 9/J 0 3 5/1 3 0 25/9 5 1 6 9 3 2 ( Farm W )  - - - - - 34/1 2 0 1 34 1 2  
lt 1 3 6/1 2 32/14 0 2/2 3 1/1 2 - - 3 1 0 1 28  
42 3 6/1 2 3 5/1 2  0 1/1 34/1 5 - - 3 1 06 25 
43 69/26 1 9/7 1 5/5 6/2 3 J/1 1 0 9/J 5 1 5 1 35 VI 
--..J 
T a b l e H .  c ont inu e d . 
'r o t a l  
Trap Di f f e r -T r ap 
a r e a  121.l 1 974 1 97 5  1 976 p e r i o ds T rap ent 
( 'rA )  N ew N e w  Repe a t  N ew Repeat N ew R epeat in area n ight s  s i t e s  
41} ( Ro a d ) 
( Farm B )  
( Fa rm H )  
( Fa rm M )  
l} ') 
4 f;  ( Hoad ) 
( Fa rm G R )  
h7 ( Ro ad ) 
( Farm V )  
( :!"arm G U ) 
4c� 
3 6/1 2 
7 1/25 
7 1/2 5  
34/1 2 
7 0/2'+ 
:3 u bt o t a l  1t 1 11-} T A  2 5 -4 8  f. O O  
Annual 
t o t a l  
'fA 2 5-48 
Annua l  
t o t a l  
'f A 1 -4 f3  
1 41 1 4 0 0  
27�as 
5 3/ 1 8  
8/3 
2 1 /8 
3 6/1 3 
1 0/4 
ill 
2 5 8  
1 2/4 





9 1  
L QJS 
� 








34/ 1 2  
3 6/1 2 
3 2/ 1 2  
2 8/1 1 
2 7/ 1 0 
7 8 2  
2 8 7  
lilli 
3 1 3  
1 g688 2b 
0 
1 8/6 














2 6/ 1 1 
0 




ill 2 2 2  
8 2  7 8  
lli 1t)6 
.5_48 












1 7 3  
1 8  
3 9  
2 2  
1 7 1} 
1 6 2  
2 6  
1 3 2  
23  
2 2  
1 6 7  
3 , 4 1 0  
3 , 41 0  
6 , 63 2  
3 1  
6 
1 4  
9 
2 9  
3 3  




3 1  
7 66 
7 66 
1 , 4?4 
a na t a  s h ow numb e r  o f  t r ap n i g h t s / n umb e r  o f  t r ap s i t e s  u s e d . " N e w "  r e f e rs t o  t h e  
f i rs t y e a r  o f  u s e  fo r a s i t e ; " Re p e a t "  r e fe r s  t o  t h e  s e c on d , t h i r d , o r  fo ur t h  y e a r  o f  
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margin o f  s t u d y  a r e a  
w i t h i n  s tu dy area 
al ong ri ve r 
P i g .  6 .  D i s t r i b u t i o n o f  t h e  7 6 6  t rap s i t e s  u s e d  i n  t rap a r e a s  2 5 - 4 8 , 1 9 7 3 - 1 9 7 6 . 
-t::.-
0 
4 1  
e xa gg e ra t e d  t o  maint a in c l a r i t y . Wh i l e  the  d i s p e r s i on o f  
t r ap s i t e s  s hown on the s e  f i gur e s  i s  s l i gh t l y  e x a g g e r a t e d , 
t h e s e  r e p r e s e n t a t i on s  do g i ve a b as i c und e r s t a n d i n g  o f  t h e  
e xt e n s i ve a r e a  uti l i z e d  d ur i n g  the  t r ap e f fo rt . 
V I I I .  C OL L E CT I O:! AND A�ALY S I S  O F  B L OOD FOR 
RAB I E S  �� T I B OD I E S  
Wh e n  s t r i p e d  s kunk s  w e r e  c ap ture d ,  the e n t i re t rap 
w as move d on a l on g  a l um i num p o l e  an d p l a c e d  i n  a p l as t i c  
g a rb a g e  b a g  i n t o  whi c h  a ch l o ro fo rm s o a k e d  r a g  w a s  a d d e d .  
Opo s s ums c ou l d  u s ual l y  b e  c a rr i e d  b y  hand from  t h e  t rap s i t e  
and p l a c e d  i n  a s e co n d  t r ap a l r e a dy i n  t h e  g a rb a g e  b a g . 
F re e - ro ami n g  c a t s  we r e  a� e s t h e t i z e d  w i t h  an int r am us c ul a r  
i n j e c � i on o f  k e t amine hyd ro c h l o r i d e  a t  a do s e  r a t e o f  0 . 1  m l /  
4 5 4 g o f  b o dy we i gh t . 
A f t e r t h e  a n i ma l  w a s  ane s t he t i : � d ,  i t  w as p l ac e d  i n  a 
d i s s e c t in g  p an . At t h i s  t i me d a t a  w e r e  c o l l e c t e d  o n  t h e  s ex ,  
w e i gh t , b o dy me a s urement s ,  and a�y out s t an d i n g  p hy s i c a l  
abno rma l i t i e s  o f  t h e  a n ima l . �i t h  fema l e  o p o s s ums t he p re s ­
e nc e  o r  ab s e n c e  o f  pou ch youn g  w a s  re c o rd e d .  A b l o o d  s amp l e  
o f  app r o x i ma t e l y 1 0  ml w a s  t ak e n  b y  me ans  o f  c a r d i ac 
p un c tu re . D i s p o s ab l e  n e e d l e s  an d s y r in ge s w e r e  u s e d  in  a l l 
b l o o d  c o l l e c t i o n . T h e  b l o o d  s amp l e s  w e r e  p l a c e d  i n  e va c u a t e d  
g l a s s t ub e s  and a l l o we d t o  c l o t . On re t urn i n g  t o  t h e  l ab o r a ­
t o ry t h e  b l oo d  t ub e s w e r e  s p un in a c e n t r i f u g e , a n d  the s e rum 
p o u r e d  i nt o s ma l l e r  p l a s t i c  tub e s . T he s e s e r um t ub e s  w e re 
4 2  
s t o r e d  a t  - 1 8 °  C .  The s e rum s amp l e s  w e re p e r i o d i c a l l y 
t ran s p o r t e d  on d ry i c e  t o  t h e  R ab i e s  C o n t r o l  Un i t  at  t h e  
L aw r e n c e v i l l e  F a c i l i t y  o f  t h e  C ent e r  fo r D i s e a s e C on t r o l 
i n  L awr en c e v i l l e , G e o r g i a .  A f t e r  s amp l i n g, s t r i p e d  s kun k s  
an d o po s s um s  w e r e  k i l l e d  w i t h  a n  ove r do s e  o f  c h l o r o fo rm , 
c o l l e c t e d , a n d  s t o re d fo r u s e  i n  o th e r s t ud i e s . C a t s  w e r e  
a l l ow e d  t o  r e c ove r a n d  we re r e l e as e d .  
Al l s e rum an al y s e s  w e r e  p e r fo rm e d  b y  t h e  p e r s o nn e l  
o f  the  V i r a l  Z o o n o s e s  L ab o r at o ry o f  t h e  C en t e r  fo r D i s e as e 
C on t r o l  i n  L awr e nc e vi l l e , G e o r g i a .  An out l i n e  o f  t h e  s e ru m  
an al y s i s  p r o c e du re i s  g i ve n  i n  F i g . 7 .  Al l s e rum s amp l e s  
w e r e  i n i t i a l l y t e s t e d  b y  the rap i d  flu o r e s c e n t  f o c u s  inh i b i -
t i on t e s t  ( RF F I T ) ( S m i t h  e t  a l . 1 9 7 3 ) . Th i s  t e s t  i n vo l v e d 
t h e  a d d i t i on o f  a c e l l  s us p e n s i on t o  a r ab i e s c h a l l e n g e  
vi rus - s e rum s amp l e  m i x t u r e . I f  r ab i e s  ne ut r a l i z i n g  
an t i b o d i e s  w e re pre s ent i n  t h e  s e rum , th e re w a s  a re duc -
t i on i n  t h e  numb e r  o f  c e l l s  i n fe c t e d  b y  t h e  v i rus . A ft e r  
2 4  h ou r s  t h e  c e l l c u l t u re wa s t e s t e d  b y  t h e  fl u o r e s c e n t  
an t ib o dy p ro c e du re t o  d e t e rm i n e  t he e x t e n t  o f  r ab i e s  in f e c -
t i o n . T h e  r e s ul t s  w e re ob s e r ve d und e r  a fl uor e s c e n t  mi c r o -
s co p e u s i n g  t h e  p r o c e dure g i ve n  b y  Smi t h  e t  a l . ( 1 9 7 3 : 5 3 6 ) . 
Twenty l ow p ow e r  ( l 6 0 X )  m i c r o s c o p e  f i e l d s a r e  
ob s e rve d fo r e a ch o f  t h e  8 Lab - T e k  d i l u t i o n  
c h a mb e r s , and th e numb e r  o f  f i e l ds c o nt a i n in g  
f l uo r e s c ent c e l l s  a r e  t ab ul a t e d . O f  t h e  2 0  
f i e l d s  ob s e rve d i n  the  c h a l l e n g e  v i rus c o n t r o l  
s l i d e s , 1 8 - 2 0 c on t a i n  fl u o r e s c in g  c e l l s . 
A r e duc t i o n  o f  S O %  o r  more  in t h e  numb e r  o f  
f i e l d s  w i t h  f l u o r e s c i n g  c e l l s  . . . i n d i c a t e s  
t h e  p r e s en c e  o f  n e ut ra l i : i n g  ant i b o d i e s  i n  t h e  
t e s t  s e rum . 
S e rum 
s ampl e s  
� 
Rap i d  f l u o r e s c e nt 
f oc u s  i nh i b i t i o n 
t e s t  ( RF F I T )  
RF? I T  
negat i v e  
I 
animal 
d e s ignat i o n  
� 
Ra b i e s  
s e ronegat ive 
( RS � ) 
RFF I·r 
p o s i t iv e  
I 
animal 
d e s ignat i o n  
I 
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" ra bi e s  s e ro p o s i t i v e " 
l 
S e rum 
neu t ral i z a t i o n  
t e s t  ( SN )  
S N  
negat i v e  
I 
animal 
d e s ignat i o n  
• 
P r e s ump t i v e  
rab i e s 
s e ro p o s i t i ve 
( P RS P ) 
• 
S N  
p o s i t i v e  
I 
animal 
d e s ignat i o n  
+ 
D e f i ni t i v e  
r a b i e s  
s er o p o s i t i v e  
( D RS P ) 
? ig . 7 . D i ag ram of s e rum anal y s i s  p ro c e dure and t h e  
t e rm ino l o gy u s e d  fo r animal s s amp l 2 d  dur i ng t h e s e rum 
su rve y .  
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Such a re duct i on i n  the i n fe c t i o n  o f  the c e l l  c u l tur e 
by the rabi e s  v i rus at a s e rum d i l ut i o n  o f  1 : 5 w a s  c o n s i d -
e re d  to b e  p r e s umpti ve e v i de nc e  th at r ab i e s  a nt i bo d i e s  w e r e  
p re s e nt 1 n  the s e rum s amp l e . T ho s e  s e rum s amp l e s  Kh i c h  
we re  R F F I T  p o s i t i ve w e r e  th e n  te ste d by the s e rum n e ut r a l i z a ­
t i o n  ( S � )  te s t  ac c or d i n g  to th e p ro c e du re o f  Atan a s i u ( 1 9 7 3 : 
31 4 - 31 8 ) . I n  th i s  te s t  und i l ut e d  s e ru m  w a s  m ix e d w i th an 
e qu a l  vo lume o f  a r abi e s  c h a l l en vi rus s us p e ns i o n , ., ana. 
th i s  m i xtu re  w a s inocu l ate d int r ac ran i a l l y  i nto f i ve y o un g  
m i c e . I f  th r e e  o r  mo re  mi c e  f a i l e d  to d e ve l o p  rab i e s , the 
s e rum w a s  c on s i d e re d  to c onta i n  rab i e s  s e rum n e ut ra l i z in g  
anti b o d i e s . T h e  S �  t e s t  i s  a l s o  known a s  the v i ru s  neutr a l -
i z at i o n  ( VN )  te s t  an d th e mou s e  i n o cu l at i on UH ) t e s t . 
The r e  w a s  a c l o s e  a g re e me nt amo n g  th e r e s u lts o f  h um an 
s e r a  te s te d b y  both the RF F I T an d VN t e s t . Amo n g  51 2 h um a n  
s e ra te ste d the re  w a s  a 9 5  p e rc ent ( 4 8 7 / 51 2 )  a gr e e me nt b e -
twe e n  the two p ro c e du r e s . T h e  R F F I T  s h ow e d  p o s i t i ve re s u l t s  
i n  5 p e r c e nt o f  the c a s e s  whe re the '1./1'-1 te s t  w a s  n e gati ve 
( Smith et a l . 19 7 3 : 5 3 6,  5 3 9 ) . Amo n g  10 d o g s  vac c inate d  
a g a i n st r ab i e s , th e r e  w a s  a q u a l i tati ve  a g re e m e nt i n  n in e  
c a s e s  b etw e e n  the R F F I T a n d  the \0J t e s t ,  bu t i n  o n e  an i m a l  
th e I T  t i te r w a s  1 : 11 a n d  th e VN tit e r w a s  l e s s  th an 1 : 5  
( Sm i th et a l . 1 9 7 3 : 5 3 9 ) . 
The re a re no p r e c i s e  quan t i t at i v e  d a t a  r e g a r d i n g  th e 
o c c u r re n c e  o f  f a l s e  p o s i t i ve s  ( p o s it i v e  t e s t  re s ults  b a s e d  
o n  inh ibi to ry s us tanc e s  not e l i c it e d  by the rab i e s  v i rus ) 
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w i t h  t h e  RF F I T  p ro c e du r e  in  s e r o l o g i c a l s u rveys  amon g 
w i l d l i fe p o p ul a t i o n s . The p o s s ib i l i t y  n a t u r a l l y  ex i s t s  
t h a t  a p o rt i on o f  t h e  an i ma l s  d e s i gn a t e d  a s  r ab i e s  s e r o ­
p o s i t i ve h ad no t b e en  expo s e d  t o  t h e  rab i e s  v i rus . S m i t h 
e t  al . ( 1 9 7 3 : 5 3 5 ) s t a t e d  t h a t  app r o x i ma t e l y  1 0  pe r c en t  o f  
al l no rma l an i m a l  s e r a may h a v e  nonsp e c i f i c  inhi b i t o r s  o f  
rab i e s  v i rus a t  l ow d i lu t i o n s , an d suc h inh ib i t o r s  m ay h ave 
o c cu r r e d  a t  h i g h e r  or l o w e r  fre quenc i e s  amo n g  the an ima l s  
t e s t e d  i n  t h i s  s u rve y . The  s e r um an a l y s i s  in t h i s  s t udy 
d i d  n o t  i n c l ud e  a k ao l i n t r e a t m e n t  o f  t he s e rum s amp l e s  
p r i o r  t o  t e s t i n g . 
I n  a d d i t i o n  t o  t h e  o c cur r e nc e o f  fa l s e p o s i t i v e s , 
t h e  ex i s t e n c e  o f  fal s e  ne ga t i ve s  mus t a l s o  b e  c o n s i d e re d .  
F a l s e  n e g a t ive s woul d b e  th o s e  an ima l s  wh i c h  h a d  b e en e xp o s e d  
t o  rab i e s  and f a i l e d  t o  d ev e l o p  d e t e ct ab l e  r ab i e s  ant ib o d i e s . 
B a r r ( 1 9 6 1 : 5 9 - 6 0 )  fo und t h a t  on l y  1 7 . 6  p e r c e n t  ( 3 / 1 7 )  o f  t h e  
o p o s s ums i n o c ul a t e d in t r ac r an i a l ly  w i th a p o t ent i a l ly l e t h al 
d o s e o f  r ab i e s  v i ru s  p ro du c e d  d e t e c t ab l e  rab i e s  an t ib od i e s . 
I n  d e t e rm in i n g  the  di s t r i b u t i o n o f  t h e  r ab i e s  vi r u s  in t h e  
s tu dy a r e a , t h e  p rob l e m o f  f a l s e  ne ga t i ve s  i s  p e rhaps  o f  
g r e at e r  con c e rn than the  e x i s t e nc e o f  fa l s e  p o s i t i ve s . 
Tho s e  an im al s who s e  s e r a we re p o s i t i ve b y  t h e  RF F I T  
w e r e  d e s i gn a t e d  b y  the  g e n e r a l  t e rm rab i e s s e ro p o s i t i ve . 
T h e  an i ma l s  who s e  s e r a  g ave p r e s ump t i ve i nd i c a t i ons o f  r ab i e s  
ant i b o dy p r e s enc e b y  t h e  RF F I T , but w e r e  s ub s e que n t l y  fo un d 
n e g a t i ve b y  t h e  SN t e s t  we re d e s i gn a t e d  as  p r e s ump t i ve r a b i e s  
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s e rop o s i t i ve ( P RS P ) . Tho s e  an i ma l s  who s e  s e ra w e r e  p o s i ­
t i ve b y  b o t h  t h e  R F F I T  an d the  SN t e s t  w e r e c o n s i d e re d  t o  
b e  d e f in i t i ve r ab i e s  s e ro p o s i t i ve ( D RS P ) . 
T h e  RF F I T  i s  c o n s i d e r e d  t o  b e  a mo re s e n s i t i v e  p r o ­
c e du r e  th an t h e  SN t e s t  ( Sm i t h  e t  a l . 1 9 7 3 : 5 3 6 , 5 3 9 ) . T h e  
fo rm e r may b e  ab l e  t o  d e t e c t  l ow l e ve l s  o f  an t i b o d i e s  wh i c h  
m i gh t  b e  m i s s e d  b y  t h e  S N  t e s t .  The r e fo r e , PRS P an ima l s 
s h oul d n o t  b e  r e g a r d e d , a p r i o ri , a s  c o n t a i n in g  a l a r g e  p e r ­
c en t a g e o f  fa l s e  p o s i t i ve s . T h e s e  anima l s  may h av e  b e e n  
e xp o s e d  t o  a ve ry s ma l l  d o s e  o f  t h e  rab i e s v i rus and/ o r  b e e n  
e xp o s e d  many mon t h s  o r  y e a r s  b e fo r e  s amp l i n g . 
I n  t h i s  s tudy t h e  p r ob ab i l i t y  t h a t  mo s t  o f  the an i ma l s  
fou n d  t o  b e  rab i e s  s e r o p o s i t i ve h ad ac t ua l l y  b e e n  e xp o s e d  t o  
t h e  r ab i e s  v i rus was  c o n s i d e r ed s u f f i c i e nt f o r  t h i s  e c o l o g i ­
c a l  i n ve s t i g a t i on . R ab i e s  s e r op o s i t i ve an i m a l s  w e r e  c on ­
s i d e r e d  t o  b e  i n d i v i du a l s  wh i ch h a d  b e e n e xp o s e d  t o  t h e  
r ab i e s  v i ru s , bu t n o  a t t emp t  was  made  t o  cha r a c t e r i z e  t h e  
n a t u r e  o f  t h e  i n fe c t i o n , e . g . , l a t e n t , c h ro n i c  c a r r i e r ,  o r  
c l in i c a l l y  i l l .  B e c au s e t h e  n a ture  o f  t h e  s t udy w a s  p r i ­
m a r i l y  e c o l o gi c a l , a qua l i t a t i ve ana l y s i s  o f  e ac h  s amp l e  
wa s c o n s i d e r e d  s u f fi c i e n t . I n  mo s t  c a s e s  t he d e s i gna t i on 
o f  an an imal  a s  P RS P  o r  D RS P  w a s  m a d e  w i th ou t  a d e t e rm i n a t i on 
o f  t h e  e x a c t  rab i e s  an t ib od y  t i t e r  i n  t h e  s e rum . 
I X . C O L LE C T  I ON AND Ac\!ALYS I S  O F  S AL I VA RY G LA..'JD S  
FOR  RAB I E S  V I RUS 
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I n  1 9 7 5  and 1 9 7 6  a s amp l e  o f  s a l i va r y  g l a n d  t i s su e  
was c o l l e c t ed i n  t h e  f i e l d  f r o m  e ac h  s t r i p e d  s k unk and 
o p o s sum c ap tu r e d .  Th i s  s amp l e  c o n s i s t e c  p r i ma r i l y o f  t h e  
s ub ma nd i b u l ar a nd / o r  p a r o t i d  g l and . T h e  s a mp l e  w a s  r e m o v e d  
w i th s t e r i l e  for e s a n d  s c i s s or s , a n d  p l a c e d  i n  a p l a s t i c  
t ub e . Th e s e  tub e s  w e r e  p l a c ed i n  a t i g h t  s e a l in g  p l a s t i c  
fo o d  c on t a i ne r wh i c h  wa s wr ap p e d in t h re e s e p a r a t e p l a s t i c  
b a  T h e  c o n t a in e r w a s  t he n  p l ac e d  i n  a s ty r o fo am c h e s t 
c ont a i n i n g  d ry i c e . On r e t u r n i n g  t o  t h e  l ab o ra t o ry t h e  
s amp l e s  w e r e  t r an s  rre d t o  a s p e c i a l f re e z e r  wh i c h  m a i n ­
t a i n e d t he s amp l e s  a t  - 7 0 °  C .  
A f t e r  t h e  s e rum ana l y s i s  was  c omp l e t e d b y  the  C e nt e r  
fo r D i s e as e  C o n t r o l , t h e  s a l i va ry and s amp l e  f r o m  d e f in i t i ve 
rab  s s e r�p o s i t i ve , p r e s ump t i ve r ab i e s s e ro p o s i t i ve , an d s om e  
r ab i e s s e r o n e g a t i ve a n i ma l s ( c on t ro l s ) w e r e  s e le c t e d  fo r 
f l uo r e s c e n t  r ab i e s  an t i b o d i e s  ( F��) t e s t in g  t o  d e t e r m i n e  
whe t h e r t h e  an imal  may h av e  b e e n  s h e d d i n g  r ab i e s  v i ru s  i n  i t s  
s a l iv a  a t  t h e  t i me o f  c ap tu r e . Al l F R.t\ t e s t i n g  w a s  d o n e  b y  
E d  Mi l l e r  a t  t h e  r e g i o n a l  s t at e  l ab o r a t o ry i n  Knox v il l e  
d ur i n g  D e c emb e r ,  1 9 7 6 . The  p r o c e d ur e  w a s  t h e  s am e  a s  t h a t  
u s e d r b ra i n t i s s u e  s ub mi t te d  �o r r o u t i n e  rab i e s  d i a g no s i s  
e xc e p t  t h a t  o n l y  two s l i d e s  w e r e  ma de  f o r  e a c h  s a l iva ry 
g l and  t i s s ue s amp l e . 
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T ho s e  t i s s u e  s amp l e s  wh i c h  w e r e  p o s i t i v e  fo r r ab i e s  
ant i g e n  b y  t h e  F RA t e s t  w e re s ub m i t t e d  t o  t h e  ma i n  s t a t e  
l ab o r a t o ry i n  N a s hv i l l e  fo r a mo u s e  ino cu l a t i o n  t e s t  i n  
o r d e r  t o  d em o n s t r a t e  c on c lu s i v e l y  t h e  p r e s enc e o f  i n f e c t i v e  
r ab i e s  v i r u s . 
X .  DETE R.;'vfD JAT I ON O F  E."JV I RON ME NTAL FAC T O RS AND 
THE E ST AB L I SHMENT OF A HAB I TAT L'JDE X 
T h e  maj o r  e nv i r on ment a l  fa c t o r s  w h i c h  w e r e  e va l ua t e d  
i n  r e l a t i on t o  r e p o r t e d  rab i e s  c a s e s  w e r e  t ak e n  d i r e c t l y  
f r om U . S .  G e o l o g i c al S urve y t o p o g raph i c  ma p s  w i th a . s c a l e  
o f  1 : 2 4 , 0 0 0 . T h e s e  fac t o rs in c l u d e d  c a v e s , r iv e r s , l ak e s , 
an d h um an p o p u l a t i o n  c en t e r s . The  l o c a t i on o f  c av e s  w a s  
a l s o  b a s e d  o n  da t a  g i v e n  b y  B a r r  ( 1 9 6 1 ) and Ma t th e w s  ( 1 9 7 1 ) . 
App r o x i ma t e l y  2 5  map s  c ov e re d  the  b u l k  o f  t h e  s tu dy ar e a . 
T h e  maj o r i ty o f  t h e s e map s w e r e b a s e d on 2 a t a g a t h e re d in 
t he 1 9 6 0 ' s ,  b u t  s ome h ad b e en r e v i s e d  in t h e  1 9 7 0 ' s  an d a few 
w e r e  b a s e d  on d a t a  from the 1 9 3 9 - 1 9 4 0  p e r i od . H ow e ve r , t h e  
d a t a  o n  t h e  map s we r e  c o n s i de r e d  a d e qu a t e f o r  c o mp ar i n g  
d i f f e r ent  p ar t s  o f  t h e  s t u dy a r e a . 
I n  o r d e r  t o  d e t e rmine the  p r op o r t i on o f  fo r e s t /w o o d l and 
c ov e r and o p e n  l an d  i n  e a ch o f  the 4 8  t rap a r e as , an i n d e x  
w a s  e s t ab l i s he d  wh i c h  c l a s s i f i e d  e a ch t r ap a re a  o n  a s c a l e  
from 0 ( mo s t l y  o p en) t o  4 ( mo s t l y  fo r e s t / wo o dl an d  c o v e r ) . 
T h i s  i n d e x  numb e r  w a s  d e t e rm in e d  u s i n g  a c o n c e p t  s im i l a r t o  
t h a t  g i ve n  b y  B r yant ( 1 9 4 3 ) . A t r an s p a r e n t  s h e e t  d i v i de d 
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int o 1 0 0  g r i d  s quare s w a s  p l a c e d  ov e r  t h e  t o p o gr ap h i c  m ap 
o f  e ac h  t r ap a r e a .  E ac h  g r i d  h a d  2 5  s ma l l ,  un i fo r m l y  
s p ac e d  dot s .  Are a s  on t h e  map s w i t h  s ma l l w o o d l o t s  o r  
f or e s t  w e r e  s h a d e d i n  g r e en wh i l e  op en a r e a s  w e r e  wh i t e . 
I f  f i ve o r  l e s s  do t s  fe l l  o n  s h a d e d  a r e a s , t h e  g r i d  w a s 
g i ve n  a v a l u e  o f  0 .  I f  6 - 1 0  d o t s fe l l  o n  s h a d e d  a r e a s , 
t h e  g r i d was  g i ven a v a l ue o f  1 .  I f  1 1 - 1 5  d o t s  fe l l  on 
s h a d e d  a re a s , t h e  g r i d  w a s  g 1 ve n  a va l ue o f  2 .  I f  1 6 - 2 0  
do t s  fe l l  on s h a d e d  a r e a s , t h e  g r i d w a s  g i ven a v a l u e  o f  3 .  
I f  2 1 - 2 5  do t s  fe l l  on s h a d e d  a re a s , t h e  g ri d w a s  g i ve n a 
v a l u e  o f  4 .  The s um o f  t he g r i d  v a l ue s  w a s  d i v i d e d  b y  t h e  
numb e r  o f  g r i d s  e v a l ua t e d  t o  g i v e  t h e  h ab i t a t  i n d e x  o f  t h e  
t r ap a re a .  Wh i l e  mo s t  o f  t h e  � 8  t r ap a r e a s  w e r e e v a l u a t e d  
o n  t h e  b as i s o f  app r o x i ma t e ly 1 0 0  g r i d s qu a re s , s ome v a r i a ­
t i on d i d  oc cu r .  
X I . A�AL Y S I S  O F  DATA 
A ma j o r  a r e a o f  s t a t i s t i c a l  c on s i d e r a t i o n  w a s  whe the r 
c e rt a i n  p h enomena w e r e randoml y d i s t r ib ut e d  i n  t i me an d 
s p a c e  o r  c l u s t e re d  i n  t e mpo r a l  and g e o g r ap h i c a l fo c i . T h e s e  
phenom e n a  i n c lu d e d  t h e  l o c a t i o n  o f  r ab i d  an i ma l s  and t h e  s e x , 
a g e  c l a s s , and d i s t r i bu t i on o f  r ab i e s  s e r op o s i t i ve an im a l s . 
I n  mo s t  c a s e s  t h e  ge o g raph i c a l  un i t  o f  r e fe re nc e  w a s  the 
t rap a r e a . The f re que ncy d i s t r i bu t i o n o f  t he s e  d a t a  was  
c o rr.p a re d  with the ran dom P o i s s o n d i s t r i bu t i on u s in g  the c h i ­
s qu a r e  g o odne s s - o f - f i t  t e s t  a s  o u t l i n e d  b y  G i b b o n s  ( 1 9 � 6 : 
3 6 - 5 6 ) . 
s o  
Ano th e r  s t a t i s t i c a l re q u i rement  wa s t o  d e t e rm i ne 
whe the r c e r t a in a s p e c t s  und e r  i n ve s t i g a t i on va r i e d  i n  a 
d i rec t o r  inve r s e manne r .  I n  the s e  ana l y s e s  the t rap a r e a s  
o r  s e t s  o f  t rap a r e as  we re  r a n k e d  i n  de s c e n d i n g  o r d e r  ac ­
c o rd in g  t o  o ne v a r i ab l e  and t h i s  rank  o r d e r  w a s  c omp a r e d  
t o  t h e  r an k  o r de r b a s e d  o n  a s ec on d  v a r i ab l e .  T h e  S p e a rman 
c o e f f i c i ent o f  rank c o rr e l at i on ( G i b b o n s  1 9 7 6 : 2 7 5 - 2 8 2 ) w a s  
us e d  t o  d e t e rm i n e  wh e the r t h e  two v a r i ab l e s  we r e  d i re c t l y  
( va l ue s up t o  + 1 )  o r  r s e l y  ( va lu e s  down t o  - 1 )  re l at 
A t h i rd a re a  o f  s t at i s t i c a l  c o n s  e ra t i on i nvo l v e d  
f in d i n g  t h e  d e g r e e o f  a s s o c i a t i on b e tw e e n  two s e t s  o f  d a t a .  
T h i s  e f f o r t  p r i ma r i l y s o u g h t  t o  me a s u r e  the  g e o g raph i 
s im i l a r i ty i n  t h e  d i s t r i b u t i on o f  l i k e  d a t a f o r  t w o  d i f  
f e r e n t  a r s  o r  two type s o f  d a t a  dur i t h e  s ame ye a r .  T h e  
uni t s  o f  g e o g ra p h i c a l  r e fe re nc e  w e r e  e i th e r  t he c o un t i e s  o f  
t he s t udy re g i o n  o r  the  t r a p  a r e a s  o f  t he s t udy a re a . T h e  
e ve n t s  b e in g  e va l u at e d  we r e  e i the r p re s e n t  o r  ab s en t  i n  e ac h  
ge o g r ap h i c a l  u n i t .  T h e  de g re e  o f  a s s o c i a t i o n  a g a i n  ran g e d  
from - 1  fo r t ot a l l y  d i s s i mi l a r d i s t r ib u t i o n  p at t e rn s  t o  + 1  
f o r  c omp l e t e ly i de n t i c al p a t t e rn s  w i t h  0 i n di c a t i n g  an i n d e ­
p e n  n t  d i s t r i b u t i o n  o f  t h e  two c t o r s  or e ve nt s . The  d e g r e e 
o f  a s s o c i a t i on w a s  b a s e d o n  the  p o i n t  c o rre l at i o n  c o e f f i c i en t  
(V)  a s  ou t l i n e d  b y  P o o l e  ( 1 9 7 4 : 3 3 6 ) . Two e x amp l e s  s how i n g  
t h e  d e t e rmin a t i on o f  t h i s  c o e ff i c i e n t  a re g i ve n  i n  F i g . S .  
Duri ng t h e  s t ud y  the r e  w a s  no a t t e mp t  t o  e s t imat e t h e  
p u l a t i o n den s i t y  o f  t h e  s pe c i e s  s ampl e d .  T h e  c a p t ur e  r a t e  
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A .  'l'he u s e  o f  V i n  c ompa r i ng t he d i s t r i but i o n  o f  re p o rt e d  
rab i e s c a s e s  w i t h i n  the J O  c o u nty s tudy reg i o n  f o r  2 y e a r s . 
T h i s  val u e  i s  a m e a s u r e  o f  t h e  r e c u rr e nc e  o f  re p o rt e d  rab i e s  
c a s e s , 
Re p o r t e d  
ra b i e s  
c as e s , 
1 9 76  
C o u nt i e s  w i t h  
r ab i e s  c a s e s  
C ount i e s  w i t h ­
o u t  rab i e s c as e s  
v = ( 5 ) ( 1 6 ) - ( 3 ) ( 6 ) 
� (3 )( 2 2 ) ( 1 1 ) ( 19 )  
= 
Re p o rt e d  rab i e s  c a s e s  
1G6?  
C"ount i e s with._ Counti e s W l.th­
rab i e s  c a se s out rab i e s  c a s e s  
5 J 
( c a s e s  bo t h  y e a rs ) 
1 1  
13 0  - 1 8  
1 9 1 . 8  
= 
1 6 22  
( c a s e s  ne i th e r  
y e a r ) 
62  
1 9 1 . 8  
1 9  J O  
= + O , J 23 
B ,  The u s e  o f  V i n  c omparing t h e  d i s t r i bu t i o n  o f  d i ffe r e nt 
typ e s  o f  d a t a  w i t h i n  t he 48 t rap are a s  o f  t h e  J c o u nty 
s t u d y  a re a .  
Rab i e s  s e r o p o s i t i ve 
o p o s sums , 1 9 75  
T rap are a s  with rrap are a s  w i tho u �  
s e ro n o s ,  o n o s su�s s e ro n o s ,  opo s s ums 
T rap a re a s  
w i th rab i e s  
R e po rt e d  c as e s  
rab i e s  
c a s e s , T rap a r e a s  
1975 w i t h o u t  rab i e s  
c a s e s  
v = � o � P7 L  - � 1 H JO l 
..j[l ) (47 ) ( J O )  ( 18 ) 
0 
( b o t h  p re s e nt ) 
JO 
J O  
= 0 - JO f5 9 .  J 
1 1 
1 7  
( bo th abse nt )  47 
1 8 48 
= - 0 , 1 8 8  
F ig .  8 .  T h e  u s e  o f  t h e  p o i n t  c o r r e l a t i on c o e f f ic i e nt t o  
ffie a s ar e  t he d eg re e  o f  g e og r ap h i c a l as s o c i a t i o n b e t w e e n  s irn i ­
l � r t y p e s  o f  2at a fo r two d i f f e r e n t  ye a rs ( A) and be twe e n  
d i ffe r e n t  t yp e s  o f  dat a from a s i ng l e  ye a r  (B ) . Va lue s o f  
V ran g e  from + 1  for  i de n t i c a l  p a t tern s t o  - 1  for  t o t a l  d i s ­
s i mi l ar i t y .  
5 2  
( c ap t ur e s  p e r  1 0 0  t r ap n i gh t s )  fo rme d t he b a s i s  fo r comp a r ­
i n g  t h e  re l a t i v e  ab undan c e  o f  the an i ma l s  s amp l e d .  The s i t e  
s uc c e s s  r a t e  ( t h e  pe r c e n t a g e  o f  t r ap s i t e s  u s e d  w h i ch 
y i e l d e d  one  o r  mo r e  c ap t ure s )  was u s e d  as an i n d e x  fo r c om ­
p a r i n g  t h e  d i s p e r s a l , o r  d i s t r ib u t i o n , o f  a s p e c i e s w i t h i n 
t h e  ge o gr a ph i c al un i t  o f  r e f e re n c e . 
CHAPTE R I I  
S UL T S  
I .  R.� I E S  I N  T H E  S TU DY RE G I ON 
Dur i n g  t h e  3 1 - y e a r  p e r i od fro m 1 9 4 6  t h r o u gh 1 9 7 6 , 
3 , 6 5 1  c a s e s o f  ani m a l  r ab i e s  w e r e  rep o r t e d  i n  t h e  3 0  coun t y  
s t udy r e  on amon g  1 7  a n im a l  c a t e go ri e s ( T ab l e  9 )  . Du r i n g  
t h i s  p e r i o d  t he an nual t o t al o f  r ep o r t e d  c a s e s  and the s pe c i e s  
c omp o s i t i on o f  ann u a l  t o t a l  va r i e d  g r e at l y  ( Tab l e  1 0 ) . 
T h e  annu a l  n umb e r  o f  r e p o r t e d  r ab i e s  c a s e s  r an g e d  from 3 6 7 
i n  1 9 6 5  t o  o n l y  t h r e e  re p o r t e d  c a s e s  in 1 9 7 5 .  
T h e  l ar g e s t  numb e r  o f  r e p o r t e d  rab i e s c a s e s  oc c u r re d 
among fox e s  fo l l ow e d  i n  d e s c e n d i n g  o r d e r  do g s , c a t t l e ,  
s kunk s , c a t s , and b a t s . S o me o f  t h e  an i m a l  c a t e g o r i e s  th 
s ma l l e r  nu mb e r s o f  re p o r t e d  c a s e s  s uc h  as the b ob c a t  ( L vnx 
. __ , __ 
r u fu s ) , rac c o on ( P r o cyon l o t o r ) , a n d  dome s t i c fa rm a n i ma l s  
a re no t unc o mmon v i e t  o f  r ab i e s  in the s ou t h e a s t e rn Uni t e d  
S t at e s .  How e ve r , the o c c u r r e n c e  o f  rab i e s  i n  a n  o p o s s um ,  
a de e r  ( Od oc o i l e u s  spp . ) , a r ab b i t  ( S y l v i l a g u s  s p p . ) , a n d  
r o de n t s s uch a s  a mus k r a t  ( O nd a t r a z i b e th i cu s ) and  a w o o d -
ch uck ( � a rmo t a  m on ax ) a r e  r a re t h ro u gho ut the Un i t e d S t a t e s . 
Annua l  r ab i e s  c a s e s  amo n g  c a t t l e  and c a t s d i d  no t 
u c t u a t e  w i d e l y  a n d  o c cur re d r e gu l ar l y i n  the  s t udy a re a  
p r i o r t o  t h e  1 9 7 0 ' s .  Wh i c a t t l e  re p r e s e nt e d  a l mo s t 1 2  
p e rc e n t  o f  a l l  r e p o r t e d  rab i e s  c a s e s , t h i s g r o u p  i s  no t 
T ab l e  9 .  T o t a l i n c i d e n c e o f  l a b o r a t o ry c o n f i rm e d  r a b i e s  
c a s e s  amo ng va r i o us an i m a l  c a t e g o r i e s  i n  t h e  3 0  c o un ty 
s t udy r e g i o n . 
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Animal c at egory Ra b i e s  c a s e s  P e rc ent age 
Dog 
C at 
C o w  
?ox 
Skun.l< 
O t h e r , do m e s t i c  animal s 




O t h e r , w i l d l i f e  
Bo bc at 
�ac c oon 
De er 
Mus krat 
Opo s s um 
Rabb i t  
Woo dc!l.uck 
Unsp ec i f i e d  
I' o tal 
1 , 3 88  
1 6 6  
4 2 9 
1 , 4 0 9  
1 8 1 













3 , 6 5 1  
3 8 . 0 
4 . 5 
1 1 , 8  
3 8 . 6 
5 . 0  
0 . 6 
0 . 2  
0 . 1 
0 , 1 
0 , 1 
0 . 3  
0 , 1 





0 , 4  
* L e s s  t h a n  0 , 0 5  p e rc e n t . nn e s s e e  c oun t i e s , 1 9 4 6 -
1 9  ; Vi r g i n i a c oun t i e s , 1 9 5 1 - 1 9 7 6 ; � o r t h  C a r o l i n a  c o unt i e s , 
1 9  - 1 9 7 6 . 
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Tab l e  10 . Annual  i nc i d e n c e  o f  l ab o r at o ry c o n fi rme d rab i e s 
c a s e s  amon g ma j o r an ima l c at e go r i e s  i n  t h e  3 0  c ou n t y  s tu dy 
r e g i o n , 1 9 4 6 - 1 9 7 6 . 
Ye ar Dog C a t C ow ?ox S kunk Bat Oth e r  T o tal 
1 946 a 1 2 7 8 9 4 1 48 
1 94 7 a 2 2 9  1 0  1 3  2 1 2 5 5  
1 948 a 2 3 9  1 6  1 6  9 7 2 8 7  
1 94 9 a 84 5 8 2 9 9  
1 9 5 0 � 4 9  1 6 9 1 6 6  
1 9 5 1 ° 1 48 6 1 8  2 1 7 4  
1 9 52 2 1 8  1 7  1 4  2 2  1 2 7 2  
1 9 5 3  9 5 9 1 0  3 2  1 1 1 48 
1 9 54 3 8  .g 8 1 9  ? 75 ... 
1 9 5 5  2 3  .::: 1 1  1 6  5 5  _/ 
1 9 5 6  7 1 J 1 7  2 8  
1 9 57 1 1  2 9 6 5  8 7  
1 9 5 8  1 8  6 2 1  5 6  J 1 04 
1 9 5 9  9 2 1 3  4 5  1 1 7 1  
1 9 6 0 1 9  5 1 9  5 7 2 1 0 2 
1 9 6 1  5 4 2 0  ,g g 2 1 1 2 0  
1 9 6 2  1 1  5 J O  5 6  3 1 0 5 
1 9 6 3  2 1 4 1 5  2 2 4 
1 9 64 1 0  6 2 6  2 2 8  1 1 2 7 2 
1 9 6 5  1 2  1 7  5 3  2 7 3  3 1 3 3 6 7  
1 9 6 6  1 0  9 3 6  1 0 9 4 2 6 1 7 6 
1 9 6 7  1 1  1 0  3 1  1 2 9  3 2 5 1 9 1  
1 9 6 8  3 5 14 48 2 J 75 
1 9 6 9  2 5 23 5 1  3 5  2 J 1 2 1  
1 9 7 0  4 9 4 7  14 3 7 7 
1 97 1  1 J 1 5 8 1 1 9  
1 9 7 2  1 4 J 7 0  5 2 8 5  
1 9 7 3  1 9 1 0  
1 97 4  1 0  1 1 1  
1 9 7 5  2 
1 J .l. 
1 9 7 6  2 3 1 '3  � 2 4 J. 
Tot al 
1 , 3 8 8  1 6 6 4 2 9  1 ' 4 0 9  1 3 1  2 2  5 6  3 , 6 5 1  
an2. t a  .,. 19 T e nne s s e e  c o u n t i e s  c n l y  . � 
D D a t a f o r  1 9  T enne s s e e and 3 V i r g i n i a  c oun t i e s o n l y . 
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c o n s i d e re d  t o  b e  a s i gn i f i c a n t re s e rvo i r  o r  ve c t o r  o f  t h e  
r ab i e s  v i rus . The numb e r  o f  c a t t l e rab i e s  c a s e s  p ar a l l e l e d , 
t o  s o me e x t e n t , t h e  fluc tu a t i on s  o f  r ab i e s  c a s e s  in t h e  
c a rn i vo ro u s  r ab i e s  h o s t s . T he r e fo re , c a t t l e  r ab i e s  c a s e s  
we r e  n o t  c o n s i d e re d  i n  s e ek in g  an ep i z o o t i o l o g i c a l in t e r ­
p r e t a t i on o f  t h e  r e p o r t e d  rab i e s  c a s e s  w i t h i n  t h e  s tudy 
r e g 1 o n . 
Wh i l e  the s e ve r i ty o f  t h e  an ima l  r ab i e s  p ro b l em var i e d  
o ve r t h e  y e a r s  c on s i d e r e d , t h e  fac t t h a t  s om e  c l i n i c a l l y  
r ab i d  an i ma l s  w e r e  r e p o r t e d  du r i n g e a ch ye a r  at t e s t s  t o  t h e  
pe r s i s t e n c e  o f  t h e  v i r u s  i n  t h e  s t u dy r e g i on .  Th e rab i e s  
h i s t o ry o f  t h e  s t udy r e g i on w a s  e x amine d f o r  ma j o r t re n d s . 
Th e s e  t re n d s  invo l v e d  ( 1 )  chan g e s in the s p e c i e s  c omp o s i t i on 
o f  re p o r t e d  c a s e s  b e twe e n y e a rs and ( 2 )  c h an g e s  i n  the s p a ­
t i a l  p a t t e rn o f  re p o r t e d  c a s e s . App e n d i x  G p r e s e nt s m ap s o f  
t he s t u dy r e g i on wh i ch s h o w  t h e  g e o g r ap h i c a l  d i s t r i b u t i o n  o f  
r ep o r t e d  rab i e s c a s e s  among d o g s , foxe s ,  s k unk s , and a l l 
s p e c i e s  i n  f o u r - y e a r un i t s  from 1 9 4 6  t h r o u gh 1 9 6 9  and fo r 
i n d i v i du a l  y e a r s  from 1 9 7 0 t h r o u gh 1 9 7 6 . 
Chan g e s  o c cur r e d  in t h e  a n i m a l  c a t e g o ry wh i ch c on s t i ­
tu t e d  the m a j o r  rab i e s  h o s t  ( t he an i m a l  c a t e g o ry w i t h  t h e  
l a rg e s t  n umb e r  o f  re p o r t e d  c a s e s  i n  t h e  y e ar)  ( T ab l e  1 0 ) . 
Ove r t h e  3 1  y e a r s  e x ami ne d ,  t h re e  an i m a l  c a t e g o r i e s  s e rve d 
a s  t h e  m a j o r  h o s t o f  r e p o r t e d  r ab ie s in t h e  s t u dy r e g i on .  
E ac h  an ima l c a t e g o ry a s s urr e d t h i s  r o l e  d ur in g a d i s t i n c t , 
un i n t e r ru p t e d  p e r i o d  o f  t i me . T he d o g w a s  t h e  m a j o r  r a b i e s  
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h o s t fro m 1 9 4 6 , t h e  y e a r  o f  t h e  e a r l i e s t  re c o rd s , t h r o u g h  
1 9 5 5 .  T h e  fox w a s  t h e  m a j o r  rab i e s  ho s t  f r o m  1 9 5 6  t h r o u gh 
1 9 7 0 . T h e  s kunk was  t h e  maj o r  rab i e s  h o s t  from 1 9 7 1  t h r o u g h  
t he t e rm i n a t i on o f  t h e  s t udy i n  1 9 7 6 . The  r e l at i on s h i p  o f  
r e p o rt e d  rab i e s  c a s e s  amo n g  t h e s e  t h re e  an i ma l  c a t e g or i e s  
dur i n g  t h e  1 9 4 6 - 1 9 7 6  p e r i od i s  p re s en t e d  1 n  F i g .  9 .  
One  a s p e c t  o f  t h e  s p a t i a l p a t t e rn o f  r e p o r t e d  r ab i e s  
c a s e s  was  t h e  numb e r  o f  c ount i e s  wh i c h  r ep o r t e d  rab i d  ani ­
ma l s . Ove r t h e  3 1  y e a r s  c on s i d e re d , t h e  n umb e r  o f  c o un t i e s  
wh i c h  r ep o rt e d  r ab i e s  c a s e s  app e a r e d  t o  d e c l i n e  1 n  a g r a du a l ,  
b ut une v e n , mann e r ( T ab l e  1 1 ) . Dur i n g  the  1 9 5 2 - 1 9 5 5  p e ri o d , 
d a t a  w e r e  ava i l ab l e  for  a l l  3 0  c ount i e s  and the  d o g  w a s  t h e  
ma j o r r ab i e s  ho s t .  Dur i n g  t h e s e  four  y e a r s  rab i d  d o g s  w e r e  
repo r t e d  i n  a n  ave r a g e  o f  1 2 . 5  c o un t i e s  p e r  y e a r , and rab i d  
an imal s o f  al l s p e c i e s  o c cu r r e d  i n  an av e r a g e  o f  1 5 . 2  c ount i e s  
p e r  y e a r . Dur i n g  t h e  p e r i o d c h a r a c t e r i z e d b y  fox r ab i e s , 
1 9 5 6 - 1 9 7 0 , r ab i d  fox e s  w a r e  r e p o r t e d  i n  an a v e ra g e  o f  9 . 3  
c oun t i e s  p e r  ye ar . D u r i n g  t h i s  1 5 - y e ar p e r i o d r ab i d  an i ma l s  
o f  a l l s pe c i e s  we re rep o r t e d  i n  an ave r a g e  o f  1 1 . 9  c oun t i e s  
p e r  y e ar . The  p e r i o d  fro m 1 9 7 1  t h r o u gh 1 9 7 6  w a s  c ha r ac t e r ­
i z e d  b y  s kunk r ab i e s  and s howe d the s ma l l e s t  ge o g r aph i c a l  
e x tent  o f  r ep o rt e d  c a s e s . Dur i n g  t he s e  s i x y e a r s  rab i d  s k un k s  
we re r e p o r t e d  f r o m  a n  ave r a ge o f  5 . 2  c o un t i e s  pe r y e a r , and 
r ab i d  an ima l s o f  a l l  s p e c i e s  w e r e  r e p o r t e d  in a n  a ve r a g e  o f  
7 . 2  c ou n t i e s  p e r ye a r . 
Th e app a r e n t  r e duc t i o n 1 n  t h e  numb e r  o f  c o un t i e s  
280 
240 I � J. I � Dog rab i e s  
' I I I ' '"d 
ell 
t: (./) 2 0 0  -� I I 1\ I \ o--o--o Fox rabi e s  
0 ell 
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Y e a r 
F i g .  9 .  I n c i de n c e  o f  r ep o r t e d  r a b i e s  c a s e s  i n  t h e  3 0  c o u n t y  s t u d y  re g i o n amo n g  t h r e e  Ln 
maj o r  an i m a l  c a t e g o r i e s , 1 9 4 6 - 1 9 7 6 . 
00 
5 9  
Table 1 1 .  Historical trend in the number of count ies in 
the study region with reported rabies cases ) 1 9 4 6 - 1 9 7 6 . 
I'•l a j o r  
r ab i e s  C o unt i e s  
Y e ar h o s t w i t h  d at a  
1 94 6  
1 947 
1 948 
1 9 49 
1 9 5 0  
1 9 5 1  
1 9 5 2  
1 9 53 
1 9.54 
1 95 .5  
1 9 5 6  
1 9 57 
1 9 58 
19 5 9  
1 9 6 0  
1 9 6 1 
1 9 6 2  
1 9 6 3  
1 9 64 
1 9 65 
1 9 6 6  
1 9 6 7  
1 9 68 
1 9 69 
1 9 7 0  
1 9 7 1  
1 9 7 2  
1 97 3 
1 9 74 
1 9 7.5 
































1 9  
1 9  
1 9 
1 9  
1 9 
2 2  
3 0  
J O 
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
J O  
J O  
3 0  
3 0  
3 0  
3 0  
3 0  
J O  
3 0  
3 0  
J O  
) 0  
C ount i e s  w i th r ep o rt e d  rab i e s  c a s e s  
� a j o r  h o st All su e c i e s  
Numb e r  P e rc e nt Num b e r P e rc e nt 
1 5 




1 4  
1 4  
1 3  










1 1  
1 9  
1 5  










7 9  
9 5  
-3 4 
8 4  
4 2  




3 J  
2 0  
2 J  
4 0  
2 7  
2 7  
2 7  
3 3  
1 0 
J 7  
63 
5 0  
5 0  
2 7  
1 7  
1 7  
1 7  
3 J  
1 J 
2 0  
7 
1 J  
1 6  
1 8  
1 6 
1 6  
1 1  
1 4  
1 7  
1 4 
1 7  
1 3  
1 1  
1 0  
1 5  
1 2  
1 1  
3 
1 1  
7 
1 3  
1 9  
L3 
1 8  









8 4  
9 5  
8 4  
8 4  
5 8  
6 3  
5 7  
47 
5 7  
4 3  
J 7  
3 8  
5 0  
4 0  
3 7  
2 7  
3 7  
2 3  
43  
6 J  
6 0  
6 0  
3 7  
2 3  
2 J  
2 3  
47 
1 3  
2 3  
1 0  
2 7  
6 0  
repo r t i n g  rab i d  an imal s wh i c h  o c c u r r e d  a s  t h e  ma j o r  ra b i e s  
h o s t  s p e c i e s  c h an g e d  w a s  a l s o  a s s o c i at e d  w i t h  c han g e s i n  
t h e  p a rt i cu l a r  c ou n t i e s  wh i ch re p o r t e d  rab i e s  c a s e s . F r o m  
1 9 4 6  t h ro ug h  1 9 5 5  a t  l e as t  one  c a s e  o f  d o g  rab i e s  wa s r e ­
p o r t ed in 8 7  p e rc e nt ( 2 6 / 3 0 )  o f  t h e  c ou n t i e s  i n  the s tu dy 
r e g i on . T h e  fou r N o r t h  C a r o l i n a  count i e s  o f  J a c k s o n , 
Ma d i s on , Mi t ch e l l , and Yancy  w e r e  c omp l e t e l y f r e e  o f  r e ­
p o r t e d  do g r ab i e s  c as e s  from 1 9 5 2  t h ro u gh 1 9 5 5 . The  1 9 5 7 -
1 9 6 2  p e r i o d w a s  a rb i t r a r i l y c ho s e n t o  r e p re s e n t  t h e  e n z o o t i c  
fox r ab i e s  c o nd i t i o n  i n  t h e  r e g i on .  Du r in g  t h e s e  s ix y e a r s  
r e p o r t e d  c as e s  o f  a n i mal  rab i e s  o cc ur r e d a lm o s t e xc l u s i v e l y  
i n  t h e  n o rt h e rn h a l f o f  the re g i o n  ( F i g .  1 0 ) . D u r i n g t h e  s ix 
y e a r s  in wh i ch t h e  s kunk was  t h e  maj o r  rab i e s  ho s t ,  1 9 7 1 -
1 9 7 6 , r e p o r t e d  an imal  rab i e s  c a s e s  o c cu r r e d  i n  a pat t e rn 
w h i ch wa s app r o x i ma t e l y  l i ne a r  from t h e  n o r t h e a s t  t o  t h e  
s ou t hwe s t  a n d  c on f o rme d , t o  s o me e x t ent , t o  t h e  ma j o r  va l l e y 
s e c t i o n  o f  t h e  r e g i on ( F i g . 1 1 ) . T h i s  p at t e rn w a s  mo s t e v i ­
dent  du r i n g  1 9 7 4 and 1 9 7 6 . 
Ano t he r  a s p e c t  o f  the  s p a t i a l  p a t t e rn o f  re p o rt e d  r a b i e s  
c a s e s  i s  t h e  re c u r renc e p at t e rn ,  t he d e g r e e  o f  s im i l a r i t y  b e ­
twe e n  c o un t i e s  re p o r t i n g  rab i d  an i ma l s in  d i f f e r e n t  ye a r s . 
Th i s  s i mi l a r i ty may b e  e xp re s s e d  b y  the  p o i n t  c o r r e l a t i o n  
c o e f f i c i e nt wh i ch me a s ur e s  t h e  d e g r e e o f  a s s o c i a t i on . T he r e  
w a s  a d i f fe re n c e  i n  t h e  p a t t e rn o f  r ab i e s  r e currenc e b e twe e n  
t h e  ? e r i o d  s e l e c t e d  t o  r e p re s e n t  t h e  e n z o o t i c  fox r ab i e s  
c o n d i t i o n , 1 9 5 7 - 1 9 6 2 , and t he p e r i o d  du r i n g  wh i c h  the s k unk 
I I I 
1 00 km 
1 9 57 
1 9 6 0  
1 Y 5 8  1 9 5 9 
1 9 6 1  1 9 6 2  
F i g . 1 0 ,  G e ograpl l i c al pat t ern o f  ra b i e s  dur i ng t h e  p e r i o d  ch arac t e r i z e d  b y  enz o o t i c  
f o x  rabi e s , 1 9 5 7 - 1 9 6 2 . M aps s how i n  b l a c k  tho s e  c o unt i e s  i n  t h e  J O  c o unty s tudy 
r eg i o n  w h i c h  r eport e d  a rab i e s  c a s e  o r  c a s e s  ( al l  s p e c i e s ) duri1� the y e ar i nd i c at e d . a .. 
1--' 
I · I 
1 00 km 
1 9 7 1  
1 9 71t-
1 9 7 2  
1 9 7 5  
F i g .  l L  Ge og raph i c  pat t e rn of ra b i e s  dur i r.lf; t h e  p e r i o d  charac t e r i z e d  by en z o o t i c  
s k unk rabi e s , 1 97 1 - 1 97 6 .  Maps show i n  b l a c k  tho s e  c o unt i e s  i n  t h e  3 0  c o unty s tudy 
re� ion wh i c h  report e d  a rabi e s  c a s e  o r  c a s e s  ( al l  s p e c i e s ) d u r i ng the year ind ic at e d .  
0\ 
N 
6 3  
was t h e  m a j o r  rab i e s  ho s t  ( T ab l e  1 2 ) . Dur i n g  t h e  p e r i o d  
o f  e n z o o t i c  fox r ab i e s , re p o r t e d  r ab i e s  c a s e s r e c u r r e d  i n  
�any o f  t h e  s ame c o un t i e s  a f t e r  o n e  ye a r , h a d  s l i gn t l y  
l e s s  s im i l a r i t y  a ft e r  tw o ye a r s , and a g a i n  s howe d a s i m i l a r 
p at t e rn a ft e r  t h r e e  and four  y e a r s . Wh i l e  t h e  numb e r  o f  
r e p o r t e d  c a s e s  fl uctua t e d , r ab i d anima l s s e eme d t o  r e app e a r 
y e ar a f t e r  y e a r  i n , f o r  t h e  mo s t  p a rt , s i m i l a r c o unt i e s  
d u r i n g  t h e  p e r i o d  c h a r a c t e r i z e d  b y  e n z o o t i c  fox r ab i e s . 
D u r i n g  t h e  1 9 7 1 - 1 9 7 6  p e r i od rab i d  a n i ma l s  s e e me d to  
re cu r  i n  s im i l a r  p a t t e r n s  a ft e r  two a n d  fo u r  y e a rs , bu t 
s h o w e d  l e s s  s im i l a r i t y  a ft e r  o n e  a n d  th re e y e a r s . T h i s  s e ­
que n c e  w a s  n o t  e v i dent  for  t h e  p at t e rn b a s e d on t h e  l o c at i o n  
o f  rab i d  a n i ma l s  i n  1 9 7 1 , b ut a s  the  p e r i o d  o f  e n z o o t i c  s kunk 
rab i e s  p r o g re s s e d t h e  r e c ur r e nc e o f  r ab i d  an i ma l s  in t he s ame 
g e o g r aph i c a l  p a t t e rn a ft e r two and four y e a r s b e c ame mo r e  
p ronoun c e d . 
Wh i l e b i a s e s  in  t h e  r e p o rt in g o f  r ab i e s  c as e s mus t 
a l ways  b e  c on s i de re d ,  s ome g e n e r a l i z a t i o n s  s e e m  e v i d en t . A 
p e r s i s t e n t  fox rab i e s  p rob l e m d i d  n o t  a r i s e  in  a l l t h e  c o un t i e s  
wh i c h  h a d  exp e r i e nc e d  a p r ob l e m  w i t h  r ab i d  d o g s . S p e c i fi c a l l y , 
mos t o f  t h e  c o un t i e s  in  t h e  s ou t h e rn p a r t o f  t h e  r e g i on c e a s e d  
t o  h a ve a s i gn i f i c an t  r ab i e s  p r ob l em o f  any k i nd a ft e r  the  
d e c l i n e  in  rab i e s  amo n g  d o g s . Fur the rmo r e , s ome  o f  t h e  
c oun t i e s w i th nume rou s  c a s e s  o f  fox rab i e s  d i d  no t d ev e l o p 
a p rob l e m w i t h  r ab i d  s k� nk s  d ur in g  the 1 9 7 0 ' s .  S pe c i fi c � l l y , 
rab i d  s kunk s have n o t  b e c o me a s i gn i f i c an t  p r ob l e m  i n  s om e  o f  
6 4  
T ab l e 1 2 . T h e  r e c urrence  p a t t e rn f o r  r ep o r t e d  rab i e s  c as e s  
( a l l  s p e c i e s )  among t h e  3 0  c ount i e s  o f  t he s t udy r e g i o n  
du r i n g  a s i x - y e a r  p e r i o d  o f  e n z o o t i c  f o x  r ab i e s , 1 9 5 7 - 1 9 6 2 , 
an d a s i x - y e a r  pe r i o d o f  e n z oo t i c  s k unk r ab i e s , 1 9 7 1 - 1 9 7 6 . 
1 9 5 7  
( 1 0 )  
1 97 1  
( 7 ) 
P o i n t  c o rr e l a t i on c o e f f i c i e nt a 
1 9 58 1 95 9  1 960 1 961  1 962  
(1 5 )  ( 1 2 ) ( 1 1 )  ( 8 )  ( 1 1 )  
Enz o o t ic 
fox 
rabi e s  
Ave rag e 
r e c u r re n c e 
c o effic i ent f o r  
anal ogous vears 
+4 + 0 . 58 years 
+1 
+0 . 67 ../ years 
+2 +0 , 48 ye ars 
+1 +0 . 6 1 y ear 
Averag e  
P o i nt corre l a t i o n  c oe f f i c i e nt re currenc e 
1 9 7 2  1 9 7 3  1 974 1 975  1 976 c o ef f ic i ent for  
( 1 4 )  ( 4 )  ( 7 )  ( l )  ( 8 )  ana l ogous ye ars 
+4 +0 , 6 2 y e ars 
Enzo o t ic 
+ 3 +0 . 2 9 
skur.k 
years 
rab i e s + 2  
ye ars +0 . 5 2 
+1  + 0 , 2 3 � y e ar 
ar h e  d e g r e e  o f  a s s o c i at i on i s  ex p re s s e d b y  t he p o i n t  
c o r r e l a t i o n  c o e f fi c i en t  w h i ch r a n g e s  f r o m  + 1  f o r  t o t a l l y  
i de n t i c al p at t e rn s  t o  - 1  for  t o t a l d i s s i m i l a r i ty . �umb e r s 
i n  p a renth e s e s  a re tte  c o unt i e s  r e p o r t i n g  r ab i e s c as e s  
d u  r i n. g  t h e  ye ar . 
6 5  
t h e  n o r t h e a s t e rn and n o r t hw e s t e rn c o un t i e s  o f  t h e  r e g i o n . 
I t  i s  e v i d e n t  from t h e  p re c e di n g  c o n s i d e r a t i o ns 
that the  count i e s  i n  the n o r t h - c e nt ra l p a r t o f  t h e  r e g i o n  
h ave e xp e r i enc e d  the  mo s t  pe r s i s t e n t  p r ob l e m  w i t h  r ep o r t e d  
a n i m a l  r ab i e s  c a s e s . Rab i e s  i n c i d e n c e  d a t a  fo r al l 3 0  
c o un t i e s  a r e  ava i l ab l e  f o r  t h e  2 5  y e a r  p e r i o d  from 1 9 5 2  
t h r o u g h  1 9 7 6 . The  p e r s i s t e nc e o f  re p o r t e d  r ab i e s  c a s e s  
amon g t h e  s e ve ra l an i m a l c a t e g o r i e s c an b e  e xp r e s s e d b y  t h e 
n umb e r  o f  y e a rs i n  wh i c h  a t  l e a s t o n e  r ab i e s  c a s e w as re -
p o r t e d  i n  t he c ounty ( T ab l e  1 3 ) . C on s i d e r i n g  t h e  s tudy r e -
g i o n  a s  a wh o l e ,  s ome r ab i e s  c a s e s  we r e  r e p o r t e d  i n  e a c h  
y e a r ,  b u t  r ab i d  foxe s o c cu r r e d  i n  2 3  y e a r s  ( 9 2  p e r c e nt ) , 
rab i d  do g s  i n  2 2  y e a r s  ( 8 8  p e r c en t ) , and r ab i d  s kunk s  1n  
onl y 1 5  ye a r s  ( 6 0  pe r c en t )  o f  t h e  2 5 - ye a r  p e r i od . 
The r e  i s  no p r e c i s e , quan t i t at i ve d e f i ni t i on t o  u s e in  
de t e rmi n in g  wh i c h  c o un t i e s  mi g h t  c o n s t i t ut e  ma c r o f o c i o f  
rab i e s  in fe c t e d  an i m a l s .  I f  a mac ro f o c us i s  de f in e d a s  a 
c o un t y  w i t h  re p o r t e d  r ab i e s  c a s e s  i n  e ve ry ye a r  und e r  c o n ­
s i d e rat i o n , t h e n  n o  rab i e s  m a c r o f o c i ex i s t e d  w i t h i n the  s tu dy 
r e g i on . H ow e ve r , rab i d  an ima l s  o ft e n  o c cu r  s po r a d i c a l l y  e ve n  
i n  a r e a s  w i th a p e rs i s t en t , l on g - t e rm rab i e s p r ob l em .  The r e ­
f o r e , t h e  aut h o r  p o s t u l a t e d t h a t  t ho s e  c o un t i e s  w i t h  r e p o r t ed 
r ab i e s  c a s e s  i n  m o r e  t h a n  5 0  p e rc e nt o f  t h e  y e a r s  t h at t h e  
d i s e a s e  o c cu rr ed i n  a g iv e n  an ima l  c a t e g o ry w i t h in the s t u dy 
r e g i on a s  a who l e  w e r e  c e n t e r s  o f  rab i e s  i n fe c t i o n  fo r t h a t  
p ar t i cu l a r  an i�a l c a t e go ry . B a s e d  on t h i s  a r b i t r a ry 
T a b l e  1 3 . P e r s i s t e nc e o f  r ab i e s  among t h e  va r i ou s  an im a l  c a t e go r i e s  i n  t h e  3 0  c ou n t y  
s t u d y  r e g i on , 1 9 5 2 - 1 9 7 6 . a 
C ou!1t.v Dog C at C ow Fo x S kunk Bat O t h e r  ·r o t a r) 
A nd er so n ,  T e nn .  2 5/ 7 2/2 9/ 4 48/ 9 1/1 1/1 3/3 8 9/ 1 4  
Bl o unt , T enn . 5 1/ 3 5/2 1/ 1 1/ 1 - - - 5 8/ 4 
Bunc om b e , N . c .  1/ 1 - - - - 2/1 - 3/ 3 
C am p b e l l ,  T en n . 1 8/ 6 5/4 1 0/ 6 1 5/ 8 - - 3/3 5 1/ 1 2  
C art e r ,  T enn . 4/ 3 3/3 5/ 2 1 6/ 4 1 3/2 - 1/1 42/ 6 
C l a i bo rne , 'l'e nn .  1 3/ 6 3/2 2 0/ 8 5 9/1 1 4/J - 1/1 1 00/1 5 
C o c k e , T e nn . 5/ 4 - 7/ 2 42/ 4 - - - 54/ 5 
G raham , N . C .  4/ 2 - - - - - - 4/ 2 
G ra i nge r ,  Tenn 2 1/ 8 1 0/7 2 4/ 7 5 5/1 1 4/2 - - 1 1 5/14 
G re ene , T e nn .  7/ 4 7/2 2 9/ 5 1 4 7/ 5 66/6 1 / 1  5/3 2 6 2/ 1 2  
H a m b l e n ,  T e nn .  4/ 4 2/2 9/ 5 6?/ 6 2/1 - - 84/1 1 
H a nc o c k ,  T e nn .  7/ 6 3/3 1 3/ 8 L!-8/1 2 1/1 - 2/2 7 4/1 5 
H awk i n::3 , T e nn .  1 9/1 2 8/6 2 1/ 9 7 0/1 1 6/2 - - 1 214-/1 7 
H ayw o o d , N . C . 1 3/ 2 1/1 1/ 1 - - 2/1 1/1 1 8/ 3 
J ac k s o n , N . C .  
�J e rs o n ,  r e nn . 7/ 4 - 2/ 2 1 7/ 4 9/2 - - 3 5/ 9 
J ohns on , T e nn .  - 1 /1 9/ 1}- 1 1 / 6 - - - 2 1 /  7 
Knox , T e nn .  2 2 2/ 9 1 0/4 1 5/ 6 7/ 4 3/2 8/7 1/1 2 6 6/1 7 
Le e ,  Va . 2 0/ 1 3  9/4 5 2/ e 1 2 2/1 8 1 9/9 1/1 6/3 2 2 9/2 3 
Mad i s o n ,  N . C .  - - - - - 1/1 - 1 /  1 
lY1 i tc h  e 1 1  , N . C . - - - - -
S c o t t , V a . 2 2/1 3 2 0/9 44/1 4 1 7 0/1 7 8/7 - 4/4 2 68/2 1 
S ev i e r ,  T e nn .  9/ 2 4/3 - 4/ 2 - - - 1 7/ 5 
S u l l ivan , T e nn .  9/ 7 6/3 2 2/ 7 1 45/1 2 2 3/l-t- 3/2 3/2 2 1 1/1 7 
Swa i n ,  N . C . 5/ 3 1 /1 - - - - - 6/ 4 
0\ 
0\ 
T ab l e  1 3 .  c o n t i nu e d . 
_Q.Q_lHltv._ ___ __ _ __ _ _  pQg 
Uni c o i , 'r enn . -
U ni o n ,  T e nn .  5/ 5 
Wa sh i ngt o n , T e nn . 4/ 3 
'r'J ash i ngt o n ,  Va . 1 7/1 0 
Yanc y ,  N . C . 
�QQ.y reg i o n 
'l' o t a l  ra b i e s  5 1 2  
c a s e s  
Numbe r o f  years 
( o f  2 5 ) w i th 2 2  
r e p o rt e d  c a s e s  
C at C ow 
- -
- 6/ 4 
3/2 8/ 3 
1 7/8 5 2/1 6 
1 2 0  3 5 9  
1 9  2 1  
Fox S kunk Bat Oth er T o tal b 
1/ 1 1/1  - 1/1 3/ 3 
1 6/ 9 2/2 - 1/1 J 0/1 2 
36/ 5 1 6/5 2/2 2/2 7 1/1 3 
2 88/1 6 3/3 1/1 8/5 3 8 6/2 0 
1 , 3 8 5  1 8 1  2 2  43 2 , 62 2  
2 3  1 5  1 1  1 6  2 5  
a D a t a  s l1 ow t o t a l n um b e r  o f  r e p o r t e d  c a s e s / n umb e r  o f  y e a r s ( o f 2 5 ) i n  wh i ch a 
c a s e  o r  c a s e s  w e r e  r e p o r t e d .  
b s i n c e  c ou n t i e s  f r e qu e n t l y  r e p o r t e d  r a b i e s  c a s e s  i n  s ev e r a l  a n i m a l c a t e g o r i e s , 
t h e  t o t a l  n um b e r  o f  y e ar s  w i t h r ab i e s  c a s e s  do e s  n o t  e q u a l t h e  s um o f  t h e  y e a r s  w i t h  
r ab i e s  c a s e s  am o n g  t h e  d i f fe r e n t  a n i ma l  c a t e g o r i e s . 
0\ 
--J 
6 8  
de f i n i t i o n ,  t h e  c en t e r s  o f  rab i e s  amo n g  d o g s  K e r e  H aw k i n s , 
S d L 
. ' 1: " 1 7 ) c o t t , an e e  c o un t 1 e s  l • l g .  - . The c en t e r s o f  r ab i e s  
a mo n g  fox e s  w e r e  H an c o c k , L e e , S co t t , S u l l i van , an d W a s h a ­o 
t on ( Va . )  c o u n t i e s . T h e  only  c en t e r  fo r rab i e s  am on g s k unk s 
was L e e  C oun t y . The r e  w a s  a d i s t in c t  p e r s i s t e n c e  o f  re p o rt 
b at rab i e s  c a s e s  i n  Kn ox C o un ty , b u t  t h i s may have  re f l e c t e d 
the  f a c t  t h a t  t h e  c o unty h a s  t h e  l a r g e s t  h um an p o pu l a t i o n  in 
t he s t udy re g i o n . 
C on s i d e r i n g  t h e  t h r e e  ma j or t e r r e s t ri a l c arn i vo r e s , 
t he r e  we r e  s i x d i f  r e n t  c o un t i e s  wh i c h  app e a r e d  t o  b e  
c e n t e r s , o r  f oc i , o f  repo r t e d  rab i e s  c a s e s . T he s e  s 
c o unt i e s  f o rm a c o nt i n u ou s a re a  t h e  no rt h e rn p a rt o f  t h e  
s t udy r e g i o n .  L e e  C o unty w a s  un i q ue in t h a t  i t  fu l fi l l  
the  c r i t e  on as a c e n t e r  o f  r e p o r t e d  r ab ie s  c a s e s  amo n g  
d o g s , fox e s , and s ku nk s . Th i s  c o unty r e po r t e d  s o me a n i m a l  
r ab i e s  c a s e s  i n  2 3  o f  the 2 5  ye a r s  co n s i d e re d ,  t h e  h i gh e s t  
numb e r  o f  y e a r s  for  any c ou n t y  i n  the s t udy r e g i on .  S c o t t  
C ount y , imme d i at e l y  e a s t  o f  L e e  C o unt y , w a s  c o ns i d e re d  t o  b e  
a c en t e r  f o r  both dog an d fo x rab i e s , and i t  w a s  s e c o nd t o  
L e e  C ounty  t he numb e r  o f  y e a r s i n  wh i c h rab i d  s k unk s w e r e  
rep o r t e d .  I n  a r e l a t i ve s e n s e , t he repo r t e d  rab i e s  c a s e s  
w i t h i n  t h e  s t udy r e g i o n app e ar e d  t o  b e  h i g h l y  c on c ent r a t e d  
i n  t h e  n o rt h - c en t ra l  p a rt o f  t he re g i o n , p a r t i cu l a r l y  L e e  
C oun t y . 
T h e  a p p a r e n t  p e r s i s t enc e of re p o r t e d  r ab i e s  c a s e s  in 
t n o r t h - c e nt ra l  coun t ie s  o f  the  r e g i o n  m ay b e  c o n s ide r e d 
�__L_. I I I � 
5 0  km 
Count i e s  
c o ns i d e red 
t o  be c e nt e rs of 
rab i e s i nf e c t i o n  
D o g  rabi e s  
Fox rab i e s  




Sym b o l H  f o r  c o unt i e s  from 
T a b l e 3 ,  p a g e 1 6 . 
F i g . 1 2 .  C o u n t i e s  c o n s i d e re d  t o  b e  c e n t e r s o f  r a b i e s  i n fe c t i o n  for t h e  t h re e  maj o r  
r a b i e s  ho s t s . Numb e rs r e p r e s e n t  t he ye a r s  d u r i n g  wh i c h  a rab i e s  c a s e  o r  c a s e s  ( a l l 
s n e c i e s )  w e r e  r e p o r t ed in t h e c o u n t y , 1 9 5 2 - 1 9 7 6 .  
a­
�0 
7 0  
in re l a t i on t o  the  e me r g e n c e  o f  r ab i e s in s kunk s . L e e  
C ount y  h a d  a p e rs i s t e n t  d o g  r ab i e s  p r ob l e m  a n d  t h e  mo s t  
p e r s i s t en t  f o x  rab i e s  p r ob l em o f  any c ounty i n  t h e  s t udy 
re g i o n . The f i r s t  two r e p o r t e d  c a s e s  o f  s kunk r ab i e s  o c ­
cu r r e d  a s  s i n g l e  c a s e s cur i n g  1 9 5 3  an d 1 9 5 9 . B o t h o f  t he s e  
r ab i d  s ku n k s  w e r e  found i n  L e e  Coun t y . The f i r s t  y e a r  w i t h 
mul t i p l e  r e p o rt e d  s k unk rab i e s  c as e s  w a s  1 9 6 1 , and the s e  
c a s e s  o c c ur r e d  a s  s in g l e  rab i d  s kunk s i n  L e e  C ou n t y  and the  
a d j a c e n t  c o un t y t o  t h e  s ou t h , H an c o ck ( F i g .  1 3 ) . F r o m  t h i s  
two c o u n t y  ar e a  the i n i t i a l  c a s e s  o f  r ep o r t ed s kunk � ab i e s  
app e a r e d  t o  r ad i a t e  e as t w a r d  i n t o  the o t h e r two V i r gi n i a 
c o un t i e s  o f  t h e  s tudy r e g i o n and s o u t hw a r d  i n t o  s om e  c o u n t i e s 
o f  n o r th e a s t e rn T e nne s s e e . �o  r ab i d  s kunks have  b e en r e ­
p o r t e d  f r o m  t h e  e i gh t  N o r t h  C a r o l i na c o un t i e s  o f  t h e  s t udy 
re g i o n . 
The  p r o g re s s i ve s p re a d  o f  re p o r t e d  s kunk rab i e s  c a s e s 
d i d  n o t  app e a r  t o  b e  s t r o n g ly in f l uenc e d  b y  t h e  l a r ge fox  
r ab i e s  e p i z o o t i c  of  t h e  m i d - 1 9 6 0 ' s .  T h i s  ou t b re a k  app e ar e d  
i n i t i a l l y i n  t h e  c en t e r  o f  t h e  s tu dy re g i o n du r i n g  1 9 6 4  
( F i g . 1 4 )  and s p r e ad t o  t h e  n o r t h e a s t . Du r in g  t he p e r i o d  
fro m 1 9 6 5  t h r o u gh 1 9 6 7  i n i t i a l s kunk rab i e s  c a s e s  o c cu r r e d  i n  
c ou n t i e s n o r t h  and  we s t  o f  t he c ount i e s  w i t h  t he l ar g e s t  
numb er o f  re p o r t e d  fox  r ab i e s  c a s e s . Wh i l e  t he fox rab i e s  
ou t b r e a k  appe a r e d  t o  p r o g re s s  n o r t h e a s t e r l y , t h e  i n i t i a l  
o c cu rr enc e o f  re p o rt e d s kunk rab i e s  c a s e s  � i t h i n t h e  c o un t i e s  
o f  the  s t udy re g i on p ro g r e s s e d  s outhwe s t e r l y  du r i n g  the 1 9 6 5 -
1 9 6 7  p e r i o d . 
1-·-----''---i 
t o o km 
F i g . 1 3 .  Progre s s i o n  o f  rep o rt e d  skunk ra b i e s  c a s e s  t h ro ugh the study reg i o n .  
Map s show i n  blac k tho s e  c ount i e s  wh i c h  re p o rt e d  t h e  in i t i a l  c a s e ( s ) o f  skunk 
ra b i e s  dur ing o r  p r i or t o  t h e  y e a r  ind i c at e d . 
��I 
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__ /1 1 00 km 
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F ig . 1 4 .  The fox rabi e s  e p i z o o t i c  i n  the study re g i o n  in relat i o n  t o  the o c c u rre nc e 
o f  reported rab i e s  cases  i n  bat s and skunk s .  Maps show t h o s e  c o unt i e s  w ith 2 0  o r  
mo re reported fox rab i e s  c a s e s ( F ) ,  skunk rab i e s  c a s e ( s )  ( s ) ,  and bat rab i e s  c a s e { s )  
( B )  for the year ind ic ated . �J 
hJ 
7 3  
T h e re a r e  s e v e r a l  i nt e re s t in g  a s p e c t s  a s s o c i at e d  
w i th t he ma j o r f o x  rab i e s  outb r e a k  o f  1 9 6 4 - 1 9 6 7 . The  o ut ­
b re ak wa s mo s t  app arent in Gr e e ne and C o c k e  c o un t i e s  du r i n g  
1 9 6 4 . N e i t h e r o f  t h e s e  c ount i e s  r e p or t e d  any rab i e s  c a s e s  
du r i n g  t h e  p e r i od o f  e n z o o t i c f o x  r ab i e s  ( F i g .  1 0 , p .  6 1 ) . 
G re e n e  C ounty  r e p o r t e d  on l y  one r ab i e s  c a s e , a d o g  i n  1 9 5 3 , 
du r i n g  t h e  1 4  ye a r s  p r i o r t o  the  1 9 6 4  o ut b r e a k , b ut in 1 9 6 4  
t h e re w e r e  1 0 1  repo r t e d  c a s e s o f  fox r ab i e s  in the count y . 
During  1 9 6 3  t h e r e  w e r e  o n l y  1 5  rab id fo x e s  re p o r t e d  in t h e  
s tudy re g i o n , t h e  l ow e s t  numb e r  s in c e  1 9 5 1 .  I t i s  int e r e s t ­
i n g  t o  n o t e  t h at dur in g 1 9 6 3  t h e  f i r s t  c a s e s  o f  b at rab i e s  
w e r e  r e p o rt e d  i n  t he s t udy re g i on w i t h  one c a s e  i n  Mad i s on 
C ounty an d one  c a s e  in  Kno x C ount y . Madi s on C ounty i s  s ou t h  
o f  a n d  a d j ac e n t  t o  b o t h  G re ene a n d  Co c k e  c oun t i e s . Th e 
b ou n d a ry o f  Mad i s on County w i t h  the  two T enne s s e e  c ount i e s  
i s  an a r e a  o f  mount a i n o us fo re s t .  The re  a r e  n o  ava i l ab l e  
d a t a  t o  s u g g e s t a l i nk b e twe e n  the in i t i a l  o c c u r r e nc e o f  
rep o rt e d  b a t  rab i e s  c a s e s  and the  l a r ge fox rab i e s ep i z oo t i c 
w h i c h  b e g an t h e  fo l l ow i n g  y e a r . 
I I . RAB I E S  I �  THE S TU DY AREA 
From 1 9 4 6 t h r ou gh 1 9 7 6  t h e r e  w e r e  4 0 7 r e p o r t e d  rab i e s  
c as e s  amon g 1 0  an i mal  c a t e g o r i e s  i n  the thre e c o un t y  s t udy 
a r e a  ( T ab l e  1 4 ) . Of  t h i s  t o t a l 4 6  c a s e s  ( 1 1  p e rc en t )  o c ::: u r r e d  
i n  J e f fe r s on C o un t y 1 6 6  c a s e s  ( l 5 pe rc en t )  o c cu r r e d  i n  C c c k e  
C ount y , and  2 9 5  c a s e s  ( 7 2  p e r c e n t )  w e r e  re p o r t e d  from G r e e n e  
Tabl e 1 4 . ? o t a l  numb er o f  l a b o rat o ry c o nf i rm e d  r a b i e s  
c a s e s  amo ng t � e  �a j o r animal c a t eg o r i e s  i n  t h e  t h r e e 
c o unty s t udy are a , 1 946- 1 9 7 6  
:'!umb e r  
7 4  
o f  r e p o rt e d  P e rc entage 
Ani;nal c at ego rv ra b i e s c a s e s  o f  t o tal 
? o x  2 1 0  5 1 (' _,_ , o  
S k u nk 7 5 1 8 . 4  
D o g  5 2  1 2 . 8  
C o w  5 1  1 ?  c: 
_ ....., , ..) 
C at 1 J  3 . 2 
n o rs e 2 0 , 2  
S w ine 1 0 , 2 
;1lu skra t 1 0 , 2 
3obc at 1 0 , 2  
Bat 1 0 , 2  
T o t a l  4 0 7  
7 5  
C oun t y . T h e  1 0 1  r ab i d  fox e s  rep o r t e d i n  G re e ne C ounty 
dur i n g 1 9 6 4  r e p r e s en t e d  a l mo s t  2 5  p e rcent  o f  a l l the  rab i d  
an ima l s  r e p or t e d  i n  t h e  s t udy a re a  dur in g the 3 1 - ye a r  p e r i o d . 
T h e  ava i l ab l e d a t a  on t h e  h i s t o ry o f  r ab i e s  in e ac h  o f  t h e  
t h r e e c ount i e s  a r e  p r e s e n t e d  i n  App e n d i x  H .  
I n  t h e  s t udy a r e a  the ma j o r r ab i e s  ho s t  c h a n ge d i n  a 
pa t t e rn s im i l a r � o  t h a �  ob s e r ve d  in the  s tady r e g i o n . T h e  
s t udy a r e a , h o w e ve r , e xp e r i e n c e d  s e v e r a l  ye a r s  w i t h ou t  a n y  
rep o r t e d  r ab i e s  c a s e s .  The s e  rab i es - f re e ye a r s  s e e me d  t o  
s ep ar a t e  t h e  y e a r s  c h a r ac t e r i z e d  b y  r e p o r t e d  rab i e s  c a s e s  i n  
on e o r  two o f  t h e  an i m a l  c a t e g o r i e s .  T h e  y e a rs w i t h  r e p o rt e d  
rab i e s  may b e  g roup e d  in t o  f o u r  p e r i od s  wh i ch c a n  b e  d e s i g -
na t e d  b y  the  m a j o r  rab i e s  h o s t  o r  h o s t s  ( T ab l e  1 5 ) . T h i s  
p r o c e dure  s h ow s  t h a t  the s t udy a r e a  h a d  a d o g  r a b i e s  p r ob l em , 
t h e n  a f o x  r ab i e s  p r ob l e m , and  w a s  e xp e r i e nc i n g  rab i e s  c a s e s  
p re d om i n a n t l y  amo n g  s k un k s  du r i n g  the s t udy . The s e  c h an g e s 
in the  m a j o r  r a b i e s h o s t  a re s h own g r ap h i c a l l y i n  F i g .  1 5 .  
Wh i l e  t h e  p e r i od c h ar ac t e r i z e d  b y  fox rab i e s  i s  c on -
s i d e r e d  t o  l a s t  from 1 9 6 4  t o  1 9 6 7 , i t  i s  ap p a r e n t  t h at e ac h  
c ounty expe r i e nc e d  a s in g l e  un i n t e rrup t e d  o u t b r e ak wh i ch 
l a s t e d , at  mo s t ,  1 6  mon t h s  ( F i g . 1 6 ) . T h e  ou t b r e a k  o f  f o x  
rab i e s  b e g an dur in g  January 1 9 6 4  i n  G r e ene C o un t y  wh i c h  h a d  
b e e n  f r e e  o f  re p o r t e d  fox r a b i e s c a s e s s in c e  1 9 4 8  a n d  f r e e  o f  
any r e p o rT e d  r a b i e s  c a s e s  s in c e  a s in g l e  r ab i d  d o g  dur i n g  
T h e  d a t � i n d i c a t e t h at  t � e  f o x  rab i e s  ep i z o o t i c  i n  
G r e e n e  C oun t y  d e ve l o p e d  gr a d u a l l y ove r t he 1 0  mon t h s  from 
7 6  
T ab l e  1 5 . T h e  r ab i e s  h i s t o ry o f  the t h r e e  c o un t y  s t udy a re a 
d i v i de d  i n t o  p e r i o ds o f  une qu a l  dur at i o n  i n  wh i ch rep o rt e d 
r ab i e s  c a s e s  o c c ur re d p r e dom i n an t l y i n  one o r  tw o ani m a l  
c a t e g o r i e s . a 
I nc i d enc e o f  reno rt e d  rab i e s  dur i ng n e r i o d  D e s ignat i o n  
Y e a r  Do;; C ow Fox .S k unk CJt h e r  i o t a l  o f  n e r i o d  
1 9 46 
1 9 47 
__]J_ -H-v 4 0 
/ r:., {,  Dog 1 948 0 
69* 1 9 49 1 0 *  .J. t) ><" 
--5 * * 1 o ·� r a b i e s  / '-'  
1 9 5 0  
1 9 5 I  P:a6 1 e s  fr e e  
1 9 :;, 
1 9 5 3  
6 0 4 0 0 1 0  Jog/F o x  1 9 5 4  
1 9 s s b 1 9 * ---r-� 6* ---r-� 1 1 *  J B * ra b i e s  
1 9 5 6  
1 9  5 I 
1 9  5 8  
1 9  5 9  
1 9 6 0  
1 9 6 1  Rab i e s  fre e ( 0 / 1 4 l * C ) 
1 9 6 2  
1 9 6 3  
1 9  4 
1 9 6 5  1 2  --* 1 q 8 0 1 0  2 54 ?ox ___.;__ � 1 9 6 6  1 J 8  � J 1 J 2 0 J 7 4 2  r a b i e s  
1 9  6 7 
l 9 6 S P:a6 1 e s  1::- re e 
1 9 6 9 
1 9 7 0 
1 9 7 1 
1 9 7 2  1 4 4 _1_2 ___} 8 7  S k u nk 
1 9 7 3  2 0 5  2 8  93 8 7  J l 2  "736 r a b i e s  
1 9 7 4  
1 9 7 5  
1 9 7 6  
T o t a l  _2_ _2l 2 1 0  _1_2 ___1.2_ 40:Z 4 J 9 * 1 J 4 *  4 2 S *  9 2 ·� 5 3 J * 1 , 7 7 7 * c 
a nat a s h ow numb e r  o f  r ab i e s  c as e s / numb e r  o f  an im a l s  
examine d .  
b Rab i e s  fre e y e a r  w i th i n de s i gna t e d  p e r i o d . 
c r n c l ud e s  the e xami n a t i on o f  1 0 1  un s p e c i f i e d  an i ma l s . 
* D a t a  n o t  a va i l ab l e  o r  i n c o mp l e t e . 
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R e port e d  rabi e s  c as e s  S ymbol 
Jan 1 9 64- Apri l 1 9 67 f o r  t o tal 
Fox Oth e r  T o t a l  C o u nty ra b i e s  c a s e s  
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1 961.1- 1 9 65 1 9 6 6  1 9 67 
F i g . 1 6 .  Mon t h l y i n c i d e n c e  o f  r e p o r t ed r ab i e s  c a s e s  ( a l l  s pe c i e s )  i n  t h e  t h re e  
c o u n t i e s  o f  t h e  s t udy a re a  dur i n g  t h e  p e r i od cl ta ra c t e r i z e d  b y  h i g h  l e v e l s  o f  fo x 
T a b .i e s , ,J a nu a r y , 1 9 6 4 - Ap r i l ,  1 9 6 7 . 
--..] 
co 
7 9  
Janu a ry t o  O c t ob e r  1 9 6 4 , e rup t e d  dur i n g  Nov e mb e r , l a s t e d  
fo r f i ve mon t h s  w i t h  a p e ak i n  c e mb e r , and qui c k l y  s ub ­
s i d e d  a f t e r  Ma r c h  1 9 6 5 . T h e  dur a t i o n  and e x t en t  o f  t h e  fox 
r ab i e s  o u t b re a k s  in t h e  o t he r t w o  c o un t i e s  ap p e a r e d  to  b e  
inve rs e l y  r e l at e d t o  t h e i r  d i s t a n c e  f r o m  G re en e  C o unt y . 
B e g i n n i n g i n  Jul y  1 9 6 4  C o c k e  Co un t y  r e p o r t ed r ab i d  x e s  fo r 
n i ne c o n t i nu ou s mon t h s  w i t h  a p e  mo n t h l y  i nc i d enc e du r i n g  
D e c e mb e r . J e f  r s on C o un t� wh i c h  i s  n o t  a d j a c e n t  t o  G r e e n e  
C o un t y  b ut do e s  a d j o i n  C o c k e  C o unt y , r ep o rt e d  r ab i d  e s  
i n i t i a l l y  i n  J anuary  1 9 6 5  and exp e r i e nc e d  r e p o r t e d  x 
rab i e s c a s e s  f o r  on l y  fo u r  c o n t i nuo u s  m o n th s . T h e  r ab i e s  
o ut b r e ak s  1n t h e s e  t h re e count i e s  b e g an a t  s t a gg e r e d  t e r ­
val s , b ut re p o r t ed f o x  r ab i e s  c a s e s  app e a r e d  t o  t e rm i na t e  
r a t h e r  u n i f o rm l y  
1 9 6 5 . 
t he s t udy a r e a  dur in g March  and Ap r i l o f  
Wh i l e  s p o r a d i c  c a s e s  o f  r a b i e s  amon g  f o x e s  and o th e r 
a n i ma l s  o c c ur r e d  i n  t h e  s tu dy a r e a  a f t e r  Ap r i l 1 9 6 5 ,  t h e  
d i s e a s e  d i d  n o t  a r  t o  b e c o me e nz o o t i c  i n  t h e  a r e a . B o t h 
G r e e n e  and  J e f fe rs o n c o un t i e s  c o n t inue d t o  r e p o r t  s p o ra d i c 
rab i e s  c a s e s  amo n g  fo x e s  and o t h e r  a n im a l s unt i l  t h e  s p r i n g  
o f  1 9 6 7 . T h e  s t udy a r e a  w a s  fre e o f  r ep o r t e d  r a b i e s  c a s e s  
f r om �lay 1 9 6 7  unt i l  F e b r u ary 1 9 6 9 , a p e r i od o f  2 1  mon t h s  
w i t h out  any r e p o r t  r ab i e s  c a s e s .  
E a r l y  i n  1 9 6 9  t h e  f i r s t  r e p o r t e d  c a s e s  o f  s kunk r ab i e s  
o c c u r r e d  i n  the s tudy a re a .  Wh i l e  t he up s u r g e  o f  fox r ab i e s  
w i th i n  t h e  t h r e e  c o unt i e s  o c c u r r e d  o v e r  a r e l a t i v e l y  s ho r t  
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period of time, the initial appeara n c e  of report e d  s k u n k  
rab ies c ases has o c c urred i n  on l y  two o f  t he c oun ties , an d 
these cases were separated b y  appro ximately four years . I n  
Greene County rab ies was reported in 1 4 3  fo xes an d 4 0  other 
animals d urin g the 19 6 4 - 19 65 period, b ut rab id s ku n ks were 
first reported durin g 19 69 . Jefferson County had an upsur ge 
of rabi d foxes dur i n g  tte 19 65 - 19 6 7  period ( 1 6 cases), an d 
the c o unty initiall y repor t e d  rabid skun ks d urin g 1973 . 
Coc ke County also had a s mall o utb reak of f o x  rab ies duri n g  
19 6 4-19 65 ( 37 c ases) , bu t there have b een n o  repor t e d  c ases 
of skun k  rab ies in t he c o unty . I n  fa c t , Co c ke Cou n t y  re ­
maine d  free of any reported rabies c ases from April 1 9 67 
throu gh 19 7 6 .  
Durin g 19 6 9  t here w e re 2 1  rabi d s kunks reported in 
Greene County . Seve n  additional c as es of s kunk rab ies were 
repor t ed d urin g the 197 0 - 19 71 perio d. The first an d only 
rab i d  b at reporte d in the study area o c c urred d urin g 19 71 
i n  Greene Co unty . Data are not available on the location 
o f  th e se and o t her rabid anima ls wit hin Greene Coun t y . 
The present study whic h  be gan durin g 19 7 3  attempted 
to gather , retrospec tively, detai led informa t ion on t he rab ies 
c ases w hich oc c urred in 19 72 . This information included 
data on a�imals submi tte d  for rabie s examinati o n  b y  month 
b y  anima l cate gory . The availab le da t a  for t he five years 
of 197 2-19 7 6  are presented i n  Appendix I .  
D ur i n g  1 9 7 2 , 15 0 a nimals om the stud y  area were 
8 1  
e x a m i n e d  fo r rab i e s  and 2 4  ( 1 6  p e r c en t )  we re fo un d t o  b e  
rab i d .  The s e  2 4  an ima l s  in c lud e d  2 �  s kunks a n d  two c ow s  
( T ab l e  1 6 ) . C o n s i r i n g  t h a t  t he human p o p u l at i o n o f  t h e  
J e  rs o n - C o c k e  County a r e a  w a s  s im i l a r t o  t h a t  o f  G r e ene  
County , t he per  c ap i t a  s ub m i s s i on ra t e  o f  the  l a t t e r  a r e a  
( 1 0 9  a n imal s e x am ine d )  w a s  app r ox i ma t e l y 2 . 5  t ime s g re a t e r  
t h a n  t h e  t w o  c oun ty un i t  ( 4 1  an i ma l s  e xam ine d)  wh i ch ha d b e e n  
fr e e  o f  re p o r t e d  rab i e s  s in c e  e a r l y  1 9 6 7 . L o c a t i ons w e r e  
ob t a i n e d  f o r  1 8  o f  the s e  2 4  c a s e s  ( F i g .  1 7 ) . B as e d o n  t h e  
g e ne r a l  a d d r e s s  g iven w i t h  t h e  o t h e r  s i x ca s e s , t h e re i s  
r e a s o n  t o  b e l i e ve t h a t  s om e  o f  t he s e  rab i d  s kunk s o c c u r r e d  i n  
t h e  s ame g en e r a l  p a r t  o f  G re e n e  County a s  t h e c a s e s  w i t h  
d o cum e n t e d  l o c a t i on s . The  1 8  r ab i d  an im a l s wh i c h  ,..-e r e  
l o c a t e d  we re no t randomly d i s t r i b ut e d  amo n g  t h e  4 8  t r ap 
a re a s  (P < . 0 1 ) . One rab i d  cow and 1 6  rab i d  s kunk s  w e r e  
c l u s t e r e d  in t h e  e a s t e rn p a rt o f  G re en e  County . 
Dur in g  1 9 7 3  t h e r e  w e r e  f i v e  r e p o r t e d  r ab i e s  c a s e s  1 n  
t h e  s t u dy a r e a  ( T ab l e  1 7 ) . The s e  ca s e s  w e r e a l l  amo n g  
s t r  e d  s kunk s  i n  J e f f e r s on C ounty a n d  c on s t i tu t e d  the  r s t 
r e p o r t e d  i n c i denc e o f  t h e d i s e a s e  in s kunk s  o f  t h at c o un t y . 
Wh i l e  G r e e n e  C o unty w a s  f r e e  o f  re por t e d  r ab i e s  ca s e s du r i n g  
1 9 7 3 J t h e  4 3  anim a l s s ub mi t t e d  from t he c ou n t y  e xc e ed e d  t h e  
c o mb in e d  numb e r  o f  s ub m i s s i o n s  fro m the  J e f f e r s on - Cc c k e  
C o u n t y  a re a , 3 3  an ima l s . 
Dur i n g  1 9 7 4 the re w e r e  a g ain  f i v e  r e p o r t e d  rab i e s  
c a s e s  amo n g  s t r i p e d  s kunk s the  s t udy ar e a  ( Tab l e  1 7 ) . 
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T ab l e 1 6 . Rep o r t e d  r ab i e s  c a s e s  i n  the s t udy a re a ,  1 9 7 2 . 
D e s i gn a t e d  L o c a t i o n 
numb e r  D a t e  S p e c i e s  l: oun t y  Trap a r e a  
7 2 - 1  3 J an . S t r i p e d  s k unk G r e e n e  4 6  
7 2 - 2  3 Feb . Skunk a G r e e n e  4 6  
7 2 - 3  2 9  Fe b .  S t r i p e d s k unk G r e e n e  4 0  
7 2 - 4  .., �! arch S t r i p e d  s k unk G r e e n e  3 9  I 
7 2 - S  7 Ma r ch S t r i p e d  s k unk G re ene 4 6  
7 2 - 6  1 0  March S t r i p e d  s kunk Gre e n e  4 4  
7 2 - 7  1 3  Mar ch Skunk a G re e n e  * 
7 2 - 8  1 3  M a rch S t r i p e d  s kunk G r e e ne 4 0  
7 2 - 9  1 5  Ma rch S t r i p e d  s k unk G r e e n e  4 2  
7 2 - 1 0  2 0  March S t r i p e d  s kunk Gre e n e  3 9  
7 2 - 1 1  2 1  �1arch S t r i p e d  s k unk G r e e n e  3 4  
7 2 - 1 2  2 2  March S t r i p e d  s k unk Gre en e  4 6  
7 2 - 1 3  2 8  �!a r c h  S t r i p e d  s kunk Gre ene 4 4  
7 2 - 1 4  2 8  Ma r ch S t r i p e d  s k unk G r e e n e  3 4  
7 2 - 1 5 2 8  March S t r i p e d  s k unk Gre e n e  3 9  
7 2 - 1 6  7 Ap r i l  S t r i p e d  s kunk G r e e n e  3 4  
7 2 - 1 7  1 3  Ap r i l  S k unk a G r e e n e  * 
7 2 - 1 8 2 6  Ap r i l  S kunk a Gre e n e  * 
7 2 - 1 9  9 May S ku nk a G r e e n e  * 
7 2 - 2 0 1 6  7'-Iay Skunk a G re e ne * 
7 2 - 2 1 1 4  June S t r i p e d  s kunk Gre e ne 3 9  
7 2 - 2 2  1 4  J u l y  S k unk a G r e e n e  * 
7 2 - 2 3  1 6  Aug . C ow G r e e ne 4 3  
7 2 - 2 4 1 3  S e p t . C ow J e f fe r s on 8 
asp e c i e s  o f  s kunk n o t  avai l ab l e . 
* D a t a  n o t  a v a i l ab l e . 
Numbe r 
_ Sym ho l 'r i t l e  s h o w n repo r t e d  . 
�- Rabid skunk 1 6  2 2  
t!J f{a b i d  c ow 2 
1 8 
Numbers a d j ac ent t o  symbo l s  re f e r  t o  
the� s e quent i a l  d e s ig na t i o n  o f  c a s e s  
l i s t e d  i n  T a b l e  1 6 . 
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T abl e 1 7 . Re p o rt e d  rab i e s  c a s e s in the study are a , 1 9 7 3 - 1 975 . 
De s ignat e d  Loc at i o n 
numbe r Dat e SJ2 e c i e s  C ounty T raJ2 area 
!211 
73 - 1  3 Marc h S t riped skun.'c J e ff e r s o n  2 
73 - 2  1 1  M a rc h  S t r i p e d skunk J e f f e r s o n  1 
7 3 - 3  1 1  March S t riped skun.� J e ff e rs o n  1 
7 3 -4 1 3  Ap r i l  S t r ip e d  skunk J e f f e r s o n  2 
7 3 -5 3 0  Aug. S t r i p e d  skunk J e ff e rs o n  1 
12ll 
7 4 - 1  1 Ap ril S t ripe d skun..\c Jeffe r s o n  1 
7 4 - 2  1 �vlay St rip e d  skunk J ef f e r s o n  1 
74-3 * May S t r i p e d skunk G re e ne 45 
74-4 1 1  June S t r i p e d  skuP.k .,. -"' -+"  v e ..t. ..... e r s o n  8 
74-5 20 June S t r i p e d  skunk J e f fe rs o n  4 
121..2 
75 - 1 25 Apr il H o rs e G re e ne lJ.5 
* Da t a  no t avai l ab l e . 
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F o u r  o f  t h e s e  c as e s o c cu r r e d  i n  J e  r s on Count y , a n d  a 
s in g l e  r ab i d  s kunk w a s  r e p o r t e d  om G r e e ne Coun t y . T h e r e  
w e r e  3 8  an ima l s  s �b m i t t e d  f ro m  t h e  J e f  r s o n - C o c ke Coun t y  
a re a ,  a s um e qu a l  t o  t h e  numb e r  o f  ani m a l s  subm i t t e d  fo r 
e x am i na t i on i n  G re e ne Coun t y . 
Onl y  one rab i d  an ima l w a s  r e p o r t e d  i n  t h e  s t udy a r e a  
du r in g  1 9 7 5 .  Th i s  rab i d  h or s e  o c cur red  i n  G re e n e  County 
du r in g  Apr i l . The numb e r  of an i ma l s  e x a mi n e d  fo r r i e s  
d e c l i n e d  s l i gh t l y  f r o m  1 9 7 4 ,  b ut t he n umb e r  o f  s ub m i s s i o n s  
f r o m  t h e  J e f fe r s o n  C o c k e  C ou n t y  a re a  ( 3 1 a n i ma l s )  w a s  s im i l a r  
t o  t h e  numb e r  e x amine d fr o m  G r e e n e  C oun t y  ( 3 2 an i ma l s ) . 
T h e  1 1  rep o r t e d  r a b i e s  c a s e s  du r i n g t h e  1 9 7 3 - 1 9 7 5  
p e r i o d w e r e  n o t  r an dom l y  d i s t r i b u t e d  amo n g  t h e  4 8  t ra p  a r e a s  
( P  < . 0 5 ) . E i gh t  o f  the 1 0  ra b i d  s kunk s w e r e  c l u s t e re d  i n  
t h e  n o r t hw e s t e rn p a r t  o f  J e f f e r s o n  C oun t y  ( F i g . 1 8 ) . T h e  
two r e p o r t e d  r ab i e s  c a s e s  i n  n o r t h e rn G r e e n e  C o un t y  w e r e  
s e p a r a t e d  i n  t i me b y  1 1  mo n t h s , b u t  w e r e  s p ac e d  l e s s  t h an 
5 km a p a r t . I n  Je f fe r s o n  C o u n t y  a l l r ab i d  s ku n k s  w h  h w e re 
r e p o r t e d  du r i ng March a n d  Ap r i l we r e  l oc a t e d  i n  e i th e r t r  
a r e a 1 o r  2 .  T h e  two rab i d  s k unk s  w h i ch o c c ur re d  s in gu l a r l y  
i n  t r ap a r e a s  4 and 8 w e r e  r e p o rt e d  dur i n g  June 1 9 7 4 .  
Dur i n g  1 9 7 6 t h e r e  w a s  an up s u r g e  i n  s kunk r ab i e s  
c a s e s  i n  the s t udy a r e a ( T ab l e  1 8 ) . I n  Gre e n e  C o unty 1 5  
r ab i d  s t r i p e d  s k unks we re r e � o rt ed . T h e  s i n e c a s e o f  d o g  
rab i e s  may h ave re s u l t e d  from exp o s u r e  t o  a ra b i d s k unk , 
s i nce t h i s  d o g  w a s  ob s e rve d gh t i n g  w i t h a s k unk p r i o r  t o  
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Table 1 8 . Reporte d rabies c ases in the s t udy are a, 1 9 7 6 . 
D e s ignat e d  Lo c at i on 
numbe r D a t e  S:Qe c i e s  County 
7 6 - 1  3 ill arc h  S t r i p e d  s kur.k G r e e ne 
7 6 - 2  3 M arc h S t r i p e d  skunk G re e ne 
7 6 - 3  1 7  Marc h S t r ip e d  skunk G r e e ne 
7 6-4 14  April S t r i p e d  s kunk G r e e ne 
7 6-5 4 Ylay S t r i p ed skun..l.c G r e e ne 
7 6- 6  7 Ju ne S t r i p e d  s kunk G re e ne 
7 6 -7 9 June S t r i p e d  skunk G r e e ne 
7 6-8  24  June Dog a Gre e ne 
7 6 -9 29  Juneb S t r i p e d  s kunk Gre e ne 
7 6 - 1 0  2 7  July S t ri p e d  s kunk Gre e ne 
7 6 - 1 1  2 7  Aug . S tr i p e d  skunlc G re e ne 
7 6 - 1 2  2 0  Oc t . S t r i p e d  s kunk Gr'3 e ne 
7 6- 1 3 1 0  Nov . S t r ipe d s kunk G r e e ne 
7 6- 14 2 3  No v . S t r i p e d  skunk Gre e ne 
7 6 - 1 5 2 3  Nov . c Gray fox Je ffe r s o n  
7 6- 1 6  1 D e c . S t r i p e d  skunk G r e ene 
7 6- 1 7  8 D e c . S t r i p e d  s kunk G r e e ne 
aDog had recently fough t  w i t h  a skunk . 
bQ f fi c ially repo rted i n  July . 
C Q f ficia l ly reported i n  December . 
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d e v e l o p in g  r ab i e s . A r a b id g r ay fox w a s  r e p o r t ed i n  J e f ­
fe r s o n  C ounty du r i n g  D e c e mb e r .  T h i s  c a s e  w a s  t he f i r s t 
r ab id f o x  r e p o r t e d  i n  t h e  c o unty  s in c e  1 9 6 7  a nd the  f i rs t 
rab id fo x r e p o r t ed i n  t h e  s tudy a r e a  s in c e  1 9 7 0 . The numb e r  
o f  a n i ma l s  s ub mi t t ed f o r  a r ab i e s  d i a g n o s i s  i n  G r e e n e  C ou n t y  
( 7 5  s ub mis s i o n s )  w a s  app ro x i ma t e l y  t h r e e t im e s  l a r g e r  t h an 
the numb e r  o f  an i ma l s  e x am in e d  from t h e  J e f fe rs on - C o c k e  
C o u n t y  a r e a  ( 2 6 s ub m i s s i ons ) .  T h e  numb e r  o f  s ub m i s s i on s  
fr o m  G r e e ne C o un t y  du r i n g  1 9 7 6 w as a p p r o x i ma t e ly tw ic e t h e  
n umb e r  o f  an i ma l s  e x am i n ed f r o m  t h e  c o unt y  du r i n g  e i t h e r 
1 9 7 4  ( 3 8 s ub m i ss i ons ) o r  1 9 7 5  ( 3 2 sub mi s s i o n s ) .  
T h e  r e p o r t ed rab i e s  c a s e s  in  t h e  s t udy a re a  dur in g 
1 9 7 6  w e re  n o t  r ando ml y d i s t r i b ut ed amo n g  t h e  4 8  t ra p  a r e a s  
( P  < . 0 1 ) . � t e  r ab i d  an i ma l s  r e p o rt e d  i n  G re e n e  C ounty  
dur i n g  1 9 7 6 ( F i g .  1 9 ) o c c ur re d  i n  t h e  e a s t e rn p a r t  o f  t he 
c o un t y  w i th a d i s t r i b ut i on r e ma rk ab l y  s i  l a r t o  t h e  p at t e rn 
o f  repo r t e d  r ab i e s  c a s e s  dur i n g 1 9 7 2 .  T h e  s in g l e  rab id g ra y  
fox o c c u r r ed i n  n o r t h e rn J e ffe r s on Ccun t y , and i t  w as 
s l i gh t l y  e ast o f  t h e  a r e a  w h e re  mo s t  o f  t h e  r ab id s kunk s 
we r e  l o c a t ed dur i n g  1 9 7 3  and 1 9 7 4 . 
The  d a t a  from t h e  f i v e - ye ar p e r i od o f  1 9 7 2 - 1 9 7 6  i nd i ­
c a t e  t h a t  t h e  s kunk was  t he ma j o r an imal  amo n g  r e p o rt e d  
rab i e s  c a s e s . N i n e t y  p e rc e n t  ( 4 7 / 5 2 )  o f  a l l  r e p o r t  r ab i e s  
c a s e s  i n  t he s t u dy a r e a w e r e  a m on g s kunks . O f  t h e s e  4 7  
s kunk rab i e s  c a s e s , t h e  4 0  d o c ument e d  c a s e s  we r e  a l l  among 
s t r i p e d  s kunk s .  I t  is doub t fu l  that any s p o t t ed s kunk s 
Symbol T i t l e  
� Rab id s t riped skunk 
� Rab i d  d og 
� Rabid gray fo x 
Numbe rs ad j ac e nt t o  symbo l s  refer 
to the seque n t ial de s igna t i o n  of 
c a s e s  U s t e d  in Table 1 8 . 
I 
Number 
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F j g .  1 9 . Loc at i o n  o f  report e d  rab i e s c as e s  i n  the study are a , 1 97 6 . 
00 
1..0 
9 0  
( Sp i l o g a l e  put o r iu s ) w e r e  amon g  the  r e ma i n i n g  s e v e n  c a s e s . 
The  l ar g e  p e r c en t a g e  o f  s kunks amo n g  t h e  r e po r t e d  
r ab i e s c a s e s  w a s  n o t  a r e fl e c t i on o f  t h e  s ubm i s s i on d a t a 
amon g t h e  ma j o r an i m a l  c a t e g o r i e s . Du r i n g  t he 1 9 7 2 - 1 9 7 6  
p e r i o d , 4 6 6  anima l s  we re  s ub mi t t e d  fo r a r ab i e s  d i a gn o s i s  
f r o m  t h e  s t ud y  a re a .  Th i s  l e ve l  o f  s ub mi s s i on s  wou l d  s e e m  
t o  i n d i c a t e  t h at the p e o p l e  o f  t h e  a r e a  w e r e  con c e rn e d  a b o u t  
t h e  t h r e at  o f  r ab i e s and  ut i l i z e d  t h e  d i a gno s t i c s e rv i c e o f  
t h e  s t a t e  h e al t h  d e p a r tm e n t . Dur i n g  t he f i ve - ye a r  pe r i od , 
1 2 3  d o gs we re e x am ine d and  on l y  o n e  w a s  fo un d t o  b e  r ab i d ,  a 
p o s i t i ve d i a gn o s i s r a t e  o f  on l y  0 . 8  p e r c e n t . N o ne o f  1 2 0  
c a t s e xa m i n e d  we re found t o  b e  rab id . Onl y  one o f  t h e  6 8  
fox e s  e x am i n e d  w a s  found t o  b e  r ab i d ,  a p o s i t iv e  d i agno s i s  
r a t e  o f  1 . 5  p e r c e nt . The p o s i t iv e  d i a g no s i s  r a t e  among 
s kunk s  was 8 7  p e r c e n t  ( 4 7 / 5 4 ) . The re w a s  ap p a re nt l y a s t r o n g  
s e l e c t i o n  f o r rab i d  s ku n k s  p r i o r  t o  s ub mi s s i on wh i c h  w � s  n o t  
e v i d en t  amo n g  d o gs , c a t s , o r  fox e s . 
Ove r t h e  f i ve - ye a r  p e r i o d  t he mont h l y  d i s t r i b ut i o n  o f  
rep o r t e d  r ab i e s  c a s e s  d i f fe re d  f r o m  a random p at t e rn i n  a 
h i gh l y  s i gn i f i c an t  manne r ( P  < . 0 0 1 ) . F i ft y - one p e r c en t  
( 2 4 / 4 7 )  o f  a l l  r e p o r t e d  s kunk rab i e s  c a s e s o c c ur r e d  dur in g 
the  mon t h s  o f  March and Ap r i l  ( F i g .  2 0 ) . I n  t h re e o f  t h e  
four y e a r s  w i t h  rep o r t e d  s kunk rab i e s  c a s e s , t h e  i n i t i a l  c a s e  
o f  t h e  y e a r  o c cu r re d i n  e i the r March  o r  Ap r i l ,  and a ft e r  t h e s e  
i n i t i al c as e s , o t he r r ab i d  s k� n k s  u s u a l l y  c o n t inue d i n t o  
l a t e  s p r in g  a n d  s umme r .  Rab i e s  c a s e s  a m o n g  d ome s t i c a n i ma l s  
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. 2 0 . M o nt h l y  inc i d e nc e  o f  re p o rt e d  rab i e s  c a s e s amo ng s k unk s and o t h e r  animal s i n  
t he s tudy area , 1 97 2 - 19 76 . Data based o n  month o f  o ff ic i a l  re po rt . 
<.0 
I-' 
9 2  
u s ua l l y  o c curre d  a f t er s om e  or a l l  o f  t he rab i d  s k un k s  h a d  
b e e n  r e p or t e d  w it h  t h e  e xc ep t i o n  o f  t h e  r a b i d  h or s e  w h i ch 
oc c urre d  i n  l a t e  Apr i l o f  1 9 7 5 . I n  t hr e e  o f  t he four y e ar s  
wi t h  r ab i d  s ku nk s , r e p or t e d  c a s e s c e a s e d  a ft er t h e  s ummer 
mont h s , b ut d ur i n g  1 9 7 6  there  wa s a d i s t in c t  r e s ur genc e  o f  
rab i d  s kunk s  i n  t h e  l a t e  fa l l  and w i n t er . 
As s e e n  i n  t h e  c o n s i d erat i on s  o n  t h e  s pe c i e s  c omp o s i ­
t i on o f  re p or t e d  r ab i e s  c a s e s , t he mo n t h l y d i s tr i b ut i o n  o f  
r e p or t e d  r ab i e s  c as e s  d i d  n o t  app e ar t o  b e  a d i re c t  func t i on 
o f  t h e  numb er o f  an im a l s  e xamin e d  ( T ab l e  1 9 ) . Wh i l e  M ar ch 
d i d  h av e  t h e  l ar g e s t numb er o f  s ub mi s s i o n s , o ver 3 0  p erc e n t  
( 1 8 / 5 9 )  o f  t he s e  anima l s we r e  r ab id ,  a n d  t he n umb er o f  n e g a ­
t i ve s u b m i s s i o n s  dur in g  �ar c h  w a s  e xc e e d e d  b y  t h e  numb er 
dur in g  �lay , Jul y , and Au gu s t . Mon t h l y  s u b mi s s i o n s  i,rer e 
h i gh e s t  fr om Mar c h  throu gh Au g u s t ,  b u t  t h e  p o s i t i ve d i a gn o s i s  
r a t e fer t h e  Ju l y -Au gu s t p er i od w a s  o n l y  5 . 7  p erc e n t  ( 6 / 1 0 5 ) . 
I n t erv i ew s  wer e c onduc t e d  d ur i n g  t h e  s tudy i n  ord er 
t o  c h ar a c t er i z e  t h e  w i l d  an i ma l s  wh i c h  were fou n d  t o  b e  
cl i n ic a l l y  r ab i d  and t h e  c ircum s t anc e s  s ur r o un d i n g  t h e i r  
d i s c overy a n d  s ubmi s s i on . T h i s  e ffor t re s u l t e d  i n  dat a  o n  
3 9  r ab i d  s t r i p e d  s kunk s  and t he s in gl e gr ay fox . T h e  d a t a  
ava i l ab l e  fro m  t he r e s i d e n t s v ar i e d  fro m  c a s e  t o  c a s e , a n d  
d i f  r e n t  are a s  o f  c on s i dera t i o n , ther e for e , are b a s ed o n  
g ro up s  o f  d i f  r e n t  s i z e . App en d i x  J s u mmar i z e s  t he f i n d i n g s  
o f  t h e s e  in t e rv i e ws . 
Rab i d  s k u n k s  wer e g e n e r a l l y  found very ne ar t he h ome 
9 3  
Tabl e 1 9. R e su l t s o f  t h e  s t at e rab i e s d i agno s i s  f o r  animal s 
o f  al l s pe c i e s  submitt e d  f rom t h e  s tudy a re a , by m o nt h , 1 9 7 2 -
1 9 7 6 . 
Re s u l t s  o f  rab i e s  d i agno s i s  
An ima l s P o s it ive 
M o nth subm it t e d  Negat ive Numbe r P e rc e nt 
January 2 7  2 6  1 3 . 7  
Fe bru a ry 2 3  2 1  2 8 . 7  
�v1 a r c h  5 9 4 1  1 8  30 . 5  
Ap r i l  47 40 7 14 . 9  
May 5 1  46 5 9 . 8 
June 47 41 6 1 2 . 8  
July 53  50  J 5 . 7  
Augu s t  5 2 49 J 5 . 8  
S e p t e m b e r  25 24 1 4 . 0  
Oc t o b e r  27 26 1 3 . 7  
No vembe r  2 3  2 1  2 8 . 7  
D e c e mb e r  3 2  2 9  3 9 . 4  
T o t a l  466 4 14 5 2 1 1 , 2  
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o f  t h e  r e s i d ent who s ub mi t t e d  the  an i m a l . T h e  m o s t  c ommon 
s i t ua t i o n  was  the d i s c ov e ry o f  the s kunk wand e r i n g  in t h e  
yard a d j a c ent t o  t h e  h o us e . A f e w  s kunk s  ( 5 / 3 9 )  w e r e  
in i t i a l l y  s e e n  5 0  t o  1 0 0  m away f r om t h e  h ome o f  t h e  r e s i ­
dent . T h e  g r ay fox w a s  d i s c o v e r e d  in a wo o dl o t  wh i ch w a s  
n o t  ne a r  t h e  h o me o f  t h e  r e s i dent . 
Mo s t  r ab i d  an i ma l s we re  ob s e rv e d  l'ih i l e  s t i l l  a l i v e  
and du r i n g  dayl i gh t  h o u r s . I n  s e ve n  o f  t h e  4 0  c as e s  ( 1 8  
p e r c ent ) , t h e  an i ma l s  w e r e  found d e a d  o r  mo r i b u n d . T h r e e 
s t r i p e d  s kunk s  h ad b e en k i l l e d  a f t e r  wand e r i n g  t ow a rd o r  
at t ac k in g  d o g s  w h i c h  w e r e  r e s t r i c t e d  t o  the i r  k enn e l a re a . 
I n  c a s e  7 6 - 1  t h e  mo r ib un d  s k unk w a s  c a r r i e d  int o the  y ar d  
o f  t h e  r e s i d e n t  in the mout h o f  t h e  fam i l y  d o g .  Among  t h e  
3 3  ra b i d an ima l s  wh i c h  we r e  a l i v e  a t  t h e  t ime o f  d i s c ov e ry , 
3 0  we r e  f i r s t  s e e n  dur i n g  d ay l i gh t  h o u r s . 
M o s t  o f  the  r ab i d  s ku n k s  w e r e  c o n s i d e r e d  t o  b e  a du l t s  
b y  the  r e s i de n t s  who sub mi t t e d  the a n i m a l s .  S i n c e  mo s t  o f  
the s e  s kunk s w e r e  r e p o r t e d  du r in g  the s p r in g ,  t h e  d i s t i n c ­
t i o n  b e twe en a du l t s  and j uv e n i l e s  sh ou l d  h ave b e en p r onounc e d . 
Amo n g  3 2  s t r i p e d  s kunk s whe r e  e ven a g e ne r a l  a g e  c l a s s c o u l d  
b e  e s t i ma t e d  o n  t he b as i s  o f  s i z e , 3 1  we re  d e s c r i b e d  a s  
a du l t s  o r  " s ma l l  adul t s . "  O n l y  c a s e  7 3 - 5  wh i c h  wa s re p o r t e d 
dur i n g  Au gu s t  s e eme d t o  r e p r e s ent c l i n i c a l  rab i e s in  a 
j uven i l e  s kunk . The  s in g l e ' r ab i d  fo x o c c u r r e d  d u r i n g  
D e c e mb e r  1 n  a n  an ima l  o f  adu l t s i z e , b ut t h i s  an i ma l  c o u l d  
have  b e e n  a y o un g - o f - t h e - ye a r . T h e  s e x  o f  rab i d  an ima l s  w a s  
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r a r e l y  no t e d , and t h e  on l y  two o b s e rv a t i on s  w e r e  e v e n l y  
d i v i d e d  w i th o n e  mal e ( c a s e 7 6 - 6 )  and one  fe m a l e ( c a s e 7 4 - 3 ) . 
T h e  g e n e r a l  c ond i t i o n  o f  t h e  r a b i d  an i ma l s  a s  n ot e d  
b y  t he r e s i de n t s va r i e d  g r e a t l y .  A f re qu e n t  o b s e rv a t i on w a s  
t h at t he an i ma l  w a s  s m a l l e r  t h an what t h e y  c on s i d e r e d  no rma l , 
b u t  in  a few c as e s  t h e  s k un k  was  n o t e d  t o  b e  qui t e  l a r g e . 
So me an ima l s  we r e  d e s c r ib ed a s  n o t ic e ab ly emac i a t e d ,  b u t  
a g a i n  the re w e r e  c o n t r a s t in g  o b s e rv a t i o n s  o f  r a b i d  s kunk s 
wh i c h  app e a r e d  t o  h ave b e en we l l - f e d  pr i or t o  d e a t h .  O n e  
r ab i d  s kunk ( c a s e 7 6 - 7 ) w a s  ob s e r v e d  t o  b e  in  e xt re me l y p o o r  
c o nd i t i on . 
Only  a f e w  o f  t he r ab i d  s k unks  d e mons t ra t e d  an y f o rm 
o f  a g g r e s s i v e  b e hav i o r .  The  t h r e e s kunk s  wh i ch w e r e found 
d e ad i n  t he k e nn e l  a r e a o f  c o n f in e d do g s  c o u l d  h ave a t t ac k e d  
t he s e  do I n  s e ve r a l  c a s e s  t he s kunk was  i n i t i al ly s e e n  
gh t in g  w i t h do gs , a n d  the  r e s i de n t s o f t en s t at e d  t h e i r  
b e l i e f a s  t o  wh e th e r  the  s k unk at t a c k e d t h e  do g s  o r  v i c e  
ve rs a .  I n  c as e s  7 4 - 1 , 7 6 - 2 , 7 6 - 3 ,  a n d  7 6 - 5 ,  t he s k unk w a s  
con s i d e r e d b y  t h e  r e s i d e n t s t o  b e  t he a gg r e s s o r . I n  two 
c a s e s  ( 7 6 - 1 3  an d 7 6 - 7 ) the s k unk s w hi c h  had b e en wande r i n g  
ab o u t  t h e  y a r d  t u rn e d  a n d  mov e d  d i re c t l y  t o w a r d  t h e  re s i d e n t . 
T h e s e  ani m a l s w e r e  b o t h  s ho t  a s  t h ey ap p ro a c h e d  t he r e s i d e n t , 
and no  human e xp o s ur e s  re s u l t e d .  
The  ma j o r i t y o f  r ab i d s k un k s  d i s c ov e r  i n  t s tudy 
a r e a d e mons t ra t e d  non a gg re s s iv e  b e h av i o r  c h a r a c t e r i z e d  b y  
s l ow , d i s o � i e n t e J  movene nt s .  The s e  an ima l s  a p p e ar e d  t o  b e  
w e a k  and unc o o r d i n a t e d . Th i s  g e n e r a l  p at t e rn w a s  n ot e d ,  
i n  v a r i o us de g re e s , amon g  1 9  o f  t he 3 2  rab i d  s kunk s  s e e n  
a l i ve .  
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Many r ab i d  s kunks  were  i n i t i al l y d e t e c t e d  b y  p e t 
d o g s . The  r ab i d  g r ay f o x  ( c a s e 7 6 - 1 5 )  m i g h t  n o t  h a ve b e e n 
d i s c o v e r e d  i f  s e v e ra l  d o g s  h a d  not  at t a c ke d  i t . I n  s ome 
c as e s  t he r ab i d  s kunk app e ar e d  t o  b e  f l e e in g  f r o m  a t t a c k in g  
d o g s . 
T h e  dat a from t h e s e  i n t e r v i e ws s u g g e s t  t h a t  the d e ­
t e c t i o n  o f  r ab i d  s kunk s  wa s n o t  d e p e n d e n t  o n  t h e  c hanc e  
d i s c o ve r y  o f  the  s ic k  a n i m a l  i n  i t s  n at ur a l  h ab i t a t , b ut 
t h a t  the rab i d  s k un k s  wh i c h  w e r e  re p o r t e d  mov e d i n t o  the 
l i v i n g  s p ac e  o f  m an in a h i gh l y  v i s ib l e manne r .  Many r e s i ­
den t s  h ad a g en e r a l  unde r s t an d i n g t h a t  the an i ma l s  we r e  
d em on s t r at i n g  b i z a r r e  b e h a v i o r ,  and  mo s t  r e s i d en t s re a l i z e d 
t h a t  t he s e s k un k s  we r e  s i c k . I n  s o me c a s e s  t he d e c i s i o n  t o  
s e e k  a r ab i e s  d i a gno s i s  w a s  r e a ch e d  in c o n s u l t at i on w i t h a 
l oc a l he a l t h  o f f i c i a l , a p o l i c e o f fi c e r , or  a v e t e r in a r i an . 
The  f a c t  t h a t  mo s t  o f  t h e  r ab i d  s k unk s w e r e w e a k , d i s ­
o r i e nt e d , and de t e c t e d  i n i t i a l l y b y  p e t d o g s  g r e at l y  r e du c e d  
t h e  d an ge r  o f  h umans b e i n g b i t t e n b y  t he s e  s k un k s . 
D�r i n g  the  1 9 7 2 - 1 9 7 6 p e r i od rep o r t e d  r ab i e s  c a s e s  
we re  no t un i fo rm l y d i s t r ib ut ed , ;i t h in the s tudy a re a .  T h e  
4 6  c a s e s  wi t h  a known l o c a t i o 11 o c c ur r e d  i n  o n l y  1 5  o f  t h e  
4 8  t r ap a r e as ( T ab l 2  2 0 ) . A c o mp l e t e l y  un i fo r m  d i s t r i b ut i on 
wou l d  h ave r e s u l t e d  in  � ab i e 3  c a s e s  i n  4 6  t r ap a r e a s , an d t h e  
T ah l e  2 0 . Rep ort e d  rab i e s  c a s e s  am o n g  a l l  s p e c i e s  w i t h i n  th e 4 8  t rap a r e a s  of  t h e  s t udy 
a r e a , 1 2 - l 9 7 6 . a 
T rap 
a re a 1.22.? .. 1274-_ __  127_2_197 6 T o t a l  ar ea _l21�? _ _  l22l_1 974 _ _ __ 127_2 ___ _1_22L'l1Q.till 
1 - J 2 - - 5 2 5 
2 - 2 - - - 2 2 6  
3 - - - - 1 1 2 7  
L� - - 1 - - 1 2 8  
5 - - - - - - 2 9 
6 - - - - - - J O 
7 - - - - - - 3 1 
6 1 - 1 - - 2 3 2  
9 - - - - - - 3 J 
1 0  - - - - - - 34 3 - - - 1 4 
1 1  - - - - - - - 3 5 - - - - 1 1 
1 2  - - - - - - 3 6  
1 3  .. - - - - - 37 
V.J. - - - - - - 3 8  
15  - - - - - - 3 9 4 - - - - 4 
1 6  - - - - - - 40 2 - - - 2 4 
1 7  - - - - - - 41  
1 8  - - - - - - 4 2  1 - - - - 1 
1 9  - - - - - - lj. J 1 - - - 4 5 
2 0  - - - - - - 44 2 - - - 4 6 
2 1  - - - - - - lj. 5 - - 1 1 - 2 
2 2  - - - - - - 46 lj. - - - 2 6 
2 3  - - - - - - 47 - - - - 2 2 
2lt - - - - - - 48 
T otal l 5 4 0 1 1 1  1 7  0 1 1 1 6  J5 
8 P a r t i a l  d a t a  a v a i l ab l e  for 1 9 7 2  ( 1 8  of 24  rep o r t ed c a s e s ) . 
<D 
--J 
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ob s e rve d p a t t e rn d i f fe r e d  fro m  s uc h  a uni fo rm d i s t r ib u t i on 
i n  a h i gh l y s i gn i f i c an t  manne r ( P  < . 0 0 1 ) . App r o x imat e l y  
7 0  p e rc e n t  ( 3 2 / 4 6 )  o f  a l l  re p o r t e d  r ab i e s  c a s e s  o f  known 
l o c a t i o n  o c c u r r e d in 1 5  p e r c en t  ( 7 / 4 8 )  o f  t h e  t r ap are as . 
The s e  t ra p  a re a s  we r e  1 ,  3 4 ,  3 9 , 4 0 , 4 3 ,  4 4 , and 4 7 .  
One  i n t e r e s t in g  a s p e c t  o f  the r a b i e s s i t ua t i on i n  
Gre e n e  C o un t y  w a s  t h e  re c u r re nc e o f  t h e  f i r s t , o r  o nl y ,  
rab i e s c a s e  dur i n g  t h e  ye a r s  o f  the s t udy i n  the s ame p a r t  
o f  t h e  c o un t y . The f i r s t  two rab i e s  c a s e s  dur i n g 1 9 7 2  o c ­
cur r e d  ap p rox imat e l y  3 . 5  k m  ap a r t  i n  t h e  no r t he rn p a r t  o f  
t h e  county ( t rap area  4 6 ) . T h e  c o un t y  was  fre e o f  r e p o rt e d  
rab i e s c a s e s  dur i n g  1 9 7 3 , b u t  i n  1 9 7 4  t he s in g l e  c a s e  o f  
s kunk r ab i e s o c c ur r e d  l e s s  t h an 6 . 5  k m  we s t  o f  the  two 
e a r l i e s t  c a s e s  o f  1 9 7 2 . The s i n g l e  c a s e  o f  h o r s e  rab i e s 
dur i n g 1 9 7 5  w a s  a p p r o x i ma t e l y  5 km n o r th o f  t h e  1 9 7 4  c a s e  
and  1 2  k m  we s t  o f  t he two e a r l i e s t  r ab i e s  c a s e s  o f  1 9 7 2 . 
Rab i e s  c a s e  7 6 - 2  wa s l oc a t e d  ab out 1 km f rom t h e  s i t e  o f  
rab i e s  c a s e  7 2 - 1 , and rab i e s  c a s e 7 6 - 1  w a s  app r o x i m at e l y  6 . 5  
km e a s t  o f  rab i e s  c a s e  7 6 - 2 .  The re f o r e , i n  G r e e n e  C ou n t y  
wh i ch c o n t a in s  a lmo s t  1 , 6 0 0  km2 , t he e a r l i e s t  re p o r t e d  rab i e s  
c a s e s  fo r four  y e a r s  a l l  o c c u r r e d i n  a n a r row s t ri p  o f  l an d  
app r o x i mat e l y 1 6  km i n  l e ng th ne a r  t h e  n o r t h e rn c o rne r o f  t h e  
c o un t y . 
A s i m i l a r  s i tu a t i o n  ex i s te d  i n  Je f fe r s on C o un t y  dur i n g  
the 1 9 7 3 - 1 9 7 6 p e r i o d . I n  t h e  n o r t hwe s t e rn p a rt o f  the  c ount y 
the i n i t i a l  c a s e s  dur i n g  1 9 7 3  a n d  1 9 7 4  w e r e  S e? a r a t e d  b y  l e s s  
9 9  
t h a n  6 . 5  km . T h e  r a b i d  g r a y  fox wh i c h  wa s re p o r t e d  d u r i n g  
D e c emb e r  1 9 7 6 w a s  l o c a t  
. 
a p p r ox i ma t e l y  9 km f r o m  r a b i e s  
c a s e  7 3 - 1  and 1 1  k m  f r o m  r a b  s c a s e  7 4 - 1 .  
U s i n g  t h e  t r ap a re a as t he un i t  o f  r e  r e n e e , t h e  
r e c u r r e n c e p a t t e rn s  fo r t he r e p o r t e d  r ab i e s  c a s e s amo n g  a l l  
s p e c i e s  f ro m  1 9 7 2  t h r o u g h 1 9 7 6  a r e  g i ve n  i n  T a b l e  2 1 . T h e  
s t r on g e s t  p o s i t i ve a s s o c i at i o n w a s b e tw e e n t he c a s e s  1 9 7 2  
a n d  t h o s e i n  1 9 7 6 . T h e  r e c u r r e nc e p a t t e rn s  am o n g  t he c o un t i e s  
o f  t h e  s t u dy r e g i o n  d u r i n g t h e  ye a r s  c h a r a c t e r i z e d b y  s k u n k  
rab i e s  ( T a b l e  1 2 , p a ge 6 4 )  i n d i c a t e d  t h a t  t h e  g r e a t e s t  s i m i -
l a r i t y amo n g  the c o un t i e s r ep o rt r ab i e s  c a s e s  o c c u r r e d  a t  
i n t e rva l s o f  t w o  a n d  f o u r y e a r s . T he re i s  a s l i gh t  s u g g e s t i on 
o f  s u c h a p a t t e rn amo n g  t h e  t r ap a r e a s  o f  t h e  s t ud y  a r e a  b as e d  
o n  t h e  r e p o r t e d  c a s e s  o f  1 9 7 2 , b u t  an o u t b r e ak w h i c h  m i gh t  
h a ve b e e n  e xp e c t e d  dur i n g 1 9 7 4 d i d  � o t  o c c u r . 
T h e  n e r a l  r e c u r r e n c e p a t t e rn o f  r e p o r t e d  r a b i e s c a s e s  
i n  J e f fe r s o n C o un t y  d i f f e r e d  f r o m  t h a t  ob s e rve d i n  G r e e n e  
C o un t y . T h e  on l y  r ab i d  s ku n k s  r e p o r t e d  i n  J e f f e r s on C o u n t y  
o c cu r r e d  d u r in g  two c on s e c u t i ve ye a r s , 1 9 7 3 - 1 9 7 4 , a n d  n o  r a b i d  
s kun k s  we re r e p o r t e d  i n  t h e  c ou n t y  d u r i n g  t h e  f i n a l  t w o  ye a r s  
o f  t h e  s t u dy . H ow e v e r , G r e e n e  C o u n t y r e p o r t e d  r a b i d  s k un k s  
d u r i n g s i x o f  t he e i gh t  y e a r s  f r o m  1 9 6 9  th r o u gh 1 9 7 6 w i t h  
no t i c e ab l e  up s u r g e s  d u r i n g  1 9 69 ,  1 9 7 2 , and 1 9 7 6 . 
1 0 0  
T ab l e  2 1 . T h e  re curre n c e  p a t t e rn fe r rep o r t e d  r ab i e s  c a s e s  
( a l l  s p e c i e s )  a mo n g  t h e  4 8  t rap are as  o f  the  s t udy a re a , 
1 9 7 2 - 1 9 7 6 . a 
1 9 72 
( 8 )  
1 9 7 3  
( 2 ) 
1974 
( 4 ) 
1975 
( 1 ) 
1976  
( 8 ) 
Ave rage 
rec urre nc e 
c o e ff i c i e nt f o r  
anal ogo u s  years 
+J - 0 , 08 y e ar s  
+2 - 0 . 1 2  ye ar s 
+ 1  +0 , 1 6 y e ar 
aT h e  de g r e e  o f  a s s o c i a t i o n i s  e xp r e s s e d  b y  t h e  p o in t  
c o rr e l at i on c o e f f i c i e n t  wh i ch r an g e s  f r o m  + 1  f o r  t o t al l y 
i de n t i c a l p at t e rn s  t o  - 1  f o r  t o t a l  d i s s i mi l a r i ty .  N umb e rs 
i n  p ar e n th e s e s  a r e  t h e  numb e r  o f  t rap a re a s  c on t a i n i ng r ab i e s  
c as e s  du r i n g  t h e  y e a r . 
1 0 1  
I I I . AN HlAL P O PU LAT I ON CHARACT E RI S T I C S 
Re s ul t s  o f  t h e  T r an E f f o r t  
T h e  l i ve t r ap p in g  o f  an i ma l s  i n  t he s tu dy a r e a  e x ­
t en d e d  from 1 9 7 3  t h rou gh 1 9 7 6 . Du r i n g  th i s  t i me 1 , 2 7 8  
an ima l s  w e r e  c a p t ure d ( T ab l e  2 2 ) . The  mo s t  f r e que n t l y  c ap ­
tu r e d  an i ma l s  w e re  opo s s um s  a� d fre e - ro amin g d o me s t i c  c a t s . 
The s e  two an i ma l s  c o n s t i t ut e d  9 2  pe r c e n t  ( 1 , 1 8 1 / 1 , 2 7 8 )  o f  
a l l  c a p tu re s . T h e  1 5  r a t - l i k e  r o d e n t s  c apt ure d dur in g the  
s tu dy we re p r i ma r i l y  c o t t o n  rat s ( S i gmo d o n  h i sp i dus ) , and 
o t h e r  r o d e n t s  in c l u d e d one e a s t e rn ch i p munk ( T am i a s  s t r i a tu s ) 
and o n e  woo d c hu c k . The  s e ve n  b i rd s  inc l ud e d  two c a r d in a l s 
( Ri chmon d e n a  c a r d in a l i s ) , tw o c r ow s ( C o rvu s b r ac h y rhync h o s ) , 
a b o b wh i t e  quai l ( C o l inus v i r g i n i anu s ) , a r u f fe d  g ro u s e 
( B o n a s a  umb e l lu s ) ,  an d a g r ac k l e  ( Qu i s c a l us q u i s cu l a ) . T h e  
5 7  t urt l e s  we re a l l  ea s t e rn b o x  t ur t l e s  ( T e r ap e ne c a r o l i n a ) . 
F our o f  the  f i v e  d o me s t i c d o g s  c ap t u r e d  ap p e a r e d  re l a t i ve l y 
t ame and  the f i f t h  d i d  n o t  app e a r  v i c i o u s . 
Op o s s um P opul a t i o n  C h a r ac t e r i s t i c s  
T h e  7 9 3  op o s s um c ap t ur e s r e p r e s en t e d  6 2  p e r c e n t  ( 7 9 3 / 
1 , 2 7 8 ) o f  a l l  t he an i ma l s  c ap ture d .  T h e  re l a t ive abun d a n c e  
and  d i s t r ibu t i o n  o f  o p o s s um s  we re c o n s i d e r e d  i n  r e f e r e n c e  t o  
e ac h  o f  t h e  4 8  t r ap a re a s . T h e  r e l a t i ve ab un d anc e wa s ex ­
p r e s s e d by a c a p tu re r a t e , t he c a l c u l a t e d  numb e r  o f  c aptu r e s 
p e r  1 0 0  t r ap n i gh t . T h e  d i s t r ib u t i on , a r  d i s p e r s i on ,  w i t h i �  
a t r ap a r e a  w a s  e xp re s s e d  b y  t h e  p e rc ent a g e c f  s i t e s  u s e d  i n  
1 0 2  
T ab l e  2 2 . T rap e ffo r t  and an ima l s  cap t u re d in the s tudy 
a r e a , 1 9 7 3 - 1 9 7 6 . 
I' rap 
n i g ht s 
I' rap sites 
u s ed 
C a p t u r e s  
S t r i p e d  
1 ' S KU D.K 
Op o s s u m  
" .... v a c. 
D o g  
c o o n  
Rabb i t  
dent s 
" rat s "  
rds 
rt l e s 
Othe r 
m amma l s 
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o f  h o r i z on t a l  r ow t o t a l /p e r -
1 0 3  
the  t rap a r e a  wh ich  y i e l d e d  one o r  mo re  op o s s ums , t h e  s i t e  
suc c e s s  r at e . The c ap t ure rat e s  and  s i t e  s uc c e s s  r at e s  
a mo n g  t h e  4 8  t r ap are a s  i n  re g a r d  t o  o p o s s um s  a re p r e s en t e d  
i n  Ap p e n d i x  K fo r t h e  four - y e ar p e r i o d o f  1 9 7 3 - 1 9 7 6 . 
Dur i n g  1 9 7 3  a t o t a l  o f  1 7 0  o p o s s um s  w e r e  c ap tu r e d i n  
4 7  o f  t h e  4 8  t rap a r e a s . T he c ap tu r e  r a t e s  ran g e d  fro m  0 
1n t r ap a r e a  9 t o  1 9 . 4  in t r ap a r e a  3 1 . The c a p ture r a t e  
f o r  t h e  e n t i r e  s tu dy a r e a  w a s  7 . 5 .  O p o s s um s  ap p e a r e d  t o  b e  
w i d e l y  d i s p e r s e d  t h rou ghou t t h e  s t udy ar e a . The s i t e  s u c c e s s  
r a t e s  r an ge d  f r o m  0 in t r ap a r e a  9 t o  4 0 . 7  i n  t r ap ar e a  3 5 , 
and t he s i t e  s uc c e s s  r a t e  for  t h e  ent i re s t udy a r e a  was  1 9 . 8 .  
Op o s s um s  app e a re d  t o  b e  mo r e  a b undant  and w i d e l y  d i sp e r s e d  
i n  t r ap are a s  2 5 - 4 8  t h an i n  t r ap a r e a s  1 - 2 4 , b ut t h e  d i f ­
f e r e n c e  i n  ab und anc e  w a s  n o t  s i gn i f i c a n t  ( P  > . O S ) . 
Dur i n g  1 9 7 4  t he r e  w e r e  1 9 5  o p o s s um c a p t ure s in 4 6  t rap 
a r e a s  and t h e  two farms . Amon g  the t ra p  a re a s  t he c ap t ure  
r a t e s  r a n ge d from 0 i n  t r ap a re a s  2 1  and 3 6  to  2 2 . 2  in t r ap 
are a 1 1 . T h e  c ap ture r a t e  fo r t h e e n t i re s t udy a r e a  was 9 .  
The s i t e s uc c e s s  r a t e s  ran g e d  f r o m  0 in  t r ap a r e a s  2 1  an d 3 6  
t o  5 3 . 8  i n  t ra p  are a 1 0 .  The s i t e  s uc c e s s  r a t e  f o r  t h e  s t udy 
a r e a w a s  2 2 . 8 .  The c ap t ur e  ra t e s  and s i t e  s uc c e s s  ra t e s  
amon g t h e  two  m a j or d i v i s i o n s  o f  the s t udy a re a  w e r e  r e ma r k ­
ab l y  s im i l ar .  
Du r i n g  1 9 7 5  t h e r e  w e r e  3 1 4  o p o s s um c ap t ure s , and fo r 
t h e  f i r s t  t ime o p o s s ums we re  c ap tu r e d  i n  a l l  o f  t h e  4 8  t r ap 
are a s . T h e  c ap t ur e  r a t e s  r a� g e d from 3 . 1  i n  t ra p  a r e a  2 6  t o  
1 0 4  
3 4 . 9  i n  t r ap a r e a 9 .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  n o  
o p o s s um s  w e re c ap tu r e d  i n  t r ap a r e a  9 d u r i n g Au gu s t  1 9 7 3  
w i th a t r a p  e f fo r t  o f  3 5  t r a p  n i g h t s , b u t 1 n  A u g u s t 1 9 7 5 
t h e  s ame t r a p  e f fo rt y i e l d e d  1 2  o p o s s u m s . T h e  c a p t ur e  r a t e  
f o r t h e  e n t i r e s t udy a r e a  w a s  1 8 . 6 ,  a r a t e  wh i c h  w a s  m o r e  
t h a n  t w i c e  � h e  c a p t u r e  r a t e  f o u n d  i n  e i t h e � 1 9 7 3  o r  1 9 7 4 . 
T h e  s i t e  s uc c e s s r a t e  fo r t h e  s t ud y  a r e a  i n  1 9 7 5  w a s  4 2 . 2  
wh i c h  w a s  a l s o  m u c h  h i g h e r t h a n  t h e r a t e s  o f  e i t he r  1 9 7 3  o r  
1 9 7 4 . T h e s e  r a t e  i nc r e a s e s  m ay n o t  h a ve r e s u l t e d  f ro m  a n  
i n c r e a s e  i n  t h e  o p o s s um p o p u l a t i o n d u e  t o  t h e f a c t t h a t  
t r ap p i n g  d u r i n g  1 9 7 5  wa s d o n e  p r i m a r i l y  a t  e s t a b l i s he d  s i t e s , 
a n d  m a n y  o f  t h e  l e s s  p r o d uc t i ve s i t e s  w e r e e xc l ud e d . T h e  
c a p t u r e  r a t e s  and s i t e  s uc c e s s  r a t e s  o f  t h e  t w o  s e c t i o n s  
o f  t h e  s t u dy a r e a  w e r e  • 0 • 1 a g a 1 n  S l ffi l L a r . 
T h e  r o a d s i d e t r a p  e f f o r t  d u r i n g  1 9 7 6  w a s  n o t  r a n d o m  
b u t  h i g h l y  s e l e c t i ve fo r t h o s e  s i t e s  w h i c h  h a d  y i e l d e d  
op o s s ums i n  p r e v i o u s  y e a r s , p r i ma r i l y r ab i e s  s e r o p o s i t i v e  
o p o s s ums . ? a r t y - o n e  p e r c e n t  ( 2 2 3 / 5 4 3 )  o f  t h e  t r ap n i gh t s  
u s e d  du r i n g  1 9 7 6  w e r e  o n  f a rm s  f r o m w h i c h r a b i d  a n i m a l s h a d  
b e e n  r e p o r t e d  d u r in g  1 9 7 6 . D u r i n g  t h e  two m o n t h s  o f  t r ap p i n g  
in 1 9 7 6 , 1 1 4 o p o s s um s  w e r e  c ap t u r e d fo r a n  ov e r a l l  c a p tu r e 
r a t e  o f  2 0 . 8  a n d  a s i t e  s u c c e s s r a t e  o f  4 2 . 6 .  R o t h o f  t h e s e  
r a t e s  we r e  h i ghe r t h an t h o s e  f o u n d  i n  p r e v i o u s ye a r s . 
C o n s i d e r i n g  a l l t h e d a t a  g a t h e r i n g  i n  r o a d s i d e 
t r a p p i n g  dur i n g  t he 1 9 7 3 - 1 9 7 6  p e r i o d , o p o s s us s  w e r e  b o t h  
a b u n d a n t  an d w i d e l y  d i s t r i b u t e d  t h r o u gh o u t t h e  s t u dy a re a 
1 0 5  
( T ab l e  2 3 ) . Amon g  t h e  4 8  t r ap are a s , c a p tu re r a t e s for  t h e  
fo u r - y e a r  p e r i o d ran g e d  from 5 . 0  i n  t ra p  a r e a  2 4  t o  1 9 . 4  i n  
t r a p  a r e a  1 .  T h e  s i t e  s u c c e s s  r a t e s  r an ge d  from 2 0  i n  t rap 
a r e a 2 6  to 6 0  i n  t r ap a r e a s  1 0  an d 3 2 . T r ap a r e a s  2 4  and 2 6  
w e r e  b o t h  i n  t h e  s o u t h e r n  p a r t o f  t h e  s t udy a r e a  and c o n ­
t a i n e d  l ar g e are a s  o f  moun t a in o us fo re s t .  T r ap a r e a s 1 ,  1 0 , 
and 3 2  w e r e  i n  t h e  v a l l e y re g i on and c o n t a in e d  p r i ma r i l y  
s ma l l w o o d e d  r i d  s a n d  w o o d l o t s  i nt e r s p e rs e d  w i t h  a g r i ­
cul t u r a l  l an d .  
O f  t h e  7 9 3 opo s s ums c ap tu r e d  d ur i n g  the  fou r  ye a r s  o f  
the  s t udy , 6 8 9 w e re c o l l e c t e d  f o r s e ro l o g i c a l  and / o r  e c o l o g i ­
c a l  s t u dy ( T ab l e  2 4 ) . F e ma l e s  c o n s t i t ut e d  6 2  p e rc en t  ( 4 3 0 /  
6 8 9 )  o f  t h e  op o s sums c o l l e c t e d  a n d  th i s  p r e p on d e r a n c e  o f  
f e ma l e s  was  h i gh l y s i gn i f i c ant ( P  < • 0 0 1 ) . P e t r i d e s  ( 1 9 4 9 : 
3 7 5 )  r e v i ew e d  t h e  d a t a o n  the  s ex ra t i o s  f o un d  i n  s e ve r a l  
s tud i e s  on o p o s sums , and i n  mo s t  c a s e s  t h e re w a s  a p r e ­
p o n de r a n c e  o f  ma l e s  wh i c h  c ompo s e d  from 5 4  t o  5 7  p e r c en t  o f  
t h e  p o p ul a t i on .  S im i l a r  dat a w e re p re s e n t e d  by L l ew e l l yn and 
Da l e  ( 1 9 6 4 : 1 2 0 ) who und t h a t  ma l e s  c omp o s e d  5 4  p e r c ent  
( 1 1 8 / 2 2 0 )  o f  t he opo s s um p o pul a t i o n  e xam i n e d  i n  Maryl a n d . 
O t h e r s t u e s  h a v e  fo und o p o s s um pop ul a t i on s  t o  b e  f a i r l y  
e ve n l y  d i v i d e d  amon g mal e s  and fe ma l e s  ( F i t ch and S an d i dg e  
1 9 5 3 : 3 3 1 - 3 3 2 , S t out  and S o n e s h i n e  1 9 7 4 a : 2 4 0 ) . Wh i l e t h e  
app a re n t  ma j o r i t y  o f  fema l e s amo ng o p o s s ums i n  t h e  s t udy a r e a  
c o ul d have  b e en an a r t i  c t  o f  the t rap p in g  p ro c e d ure , any 
e c o l o g i c al f a c t o r s  re s p o n s ib l e  fe r s uc h  an unb a l anc s e x  
ra t i o c o u l d n o t  b e  d e t e rmine d .  
T ab l e  2 3 . R e l a t ive  abundan c e  a n d  d i s tr i bu t i on o f  o p o s s um s  a t  r o a d s i d e  s i t e s i n  t h e  4 8  
t r ap a r e a s  as e x p re s s e d  b y  c ap t u re r a t e , op o s s um s  c ap t u r e d p e r  1 0 0  t ra p  n i gh t s  ( TN )  
and p e rc e n t a g e o f  s i t e s  u s e d  wh i c h  y i e l d e d  o n e  o r  m o r e op o s s um s , 1 9 7 3 - 1 9 7 6 , 
' 
-
'l' rap N um b e r  o f  C ap- T ra p  N um b e r  o f  C ap-
a r e a  Opo s s ums ture s )  area O po s s ums ture Wi1h_�g_I:J1tu; e  ( s )  
I' A 'rN c a}2tu re d rate \J s �Q, TA 'rN c a}2t u r e d  rat e U s e d  
1 1 R6 3 6  1 9 . 4  3 2  4 3 . 8  2 5  1 44 8 5 . 6  3 2  7 2 1 . 9  
2 1 5 6 1 1  7 . 0  27 2 5 . 9  2 6  1 0 3 7 6 . 8  2 0  4 2 0 . 0 
3 1 5 0 1 /} 9 . 3 2 8  3 9 . 3  2 7  1 45 1 9  1 3 . 1  3 5  1 0  2 8 . 6  
I.J. 1 4 3 1 6  1 1 . 2  29 2 7 . 6  2 8 9 2  t l.J. 1 5 . 2  27 9 3 3 . 3  
5 1 3 9  2 2  1 5 . 8  3 8  3 9 . 5  2 9  1 3 7 1 8  1 3 . 1 2 6  1 1  4 2 . 3  
6 1 l.J. 9  1 1  7 . 4  29 3 1 . 0  3 0  1 1 0  1 2  1 0 . 9 2 6  9 3 4 . 6 
7 l OR 1 6  1 4 . 8 2 6  3 8 . 5  3 1  1 4 3 2 3  1 6 . 1  2 8  1 3  4 6 . 4  
R 1 4 3  1 1-J. 9 . 8 3 2  3 4 . 4  3 2  1 0 5 1 9  1 8 . 1 2 5  1 5 6 0 . 0  
9 1 0 6 1 7  1 6 . 0 24 4 1 . 7  3 3  1 3 2 1 1 8 . 3 3 0  9 3 0 . 0 
1 0  1 I..J- 1 2 5  1 7 . 7  2 5  6 0 , 0 3 4  1 4i} 1 3  9 . 0  30 1 0  3 3 . 3  
1 1  1 6 2  2 3  14 . 2  2 8  3 9 . 3  3 5  1 ? 5 3 0  1 7 . 1 2 9  1 6  5 5 . 5  
1 2  1 34 1 2  9 . 0  29 2 0 . 7  3 6 1 0 5 1 3  1 2 . 4  2 8  1 0  3 5 . 7  
1 3  1 4 1  1 0  7 . 1  29 3 1 . 0  3 7  1 1 3 1 4  1 2 . l.J. 2 6  8 3 0 . 8 
1 4  1 04 1 5  1 4 . 4  2 1  4 2 . 8  3 8  9 2  1 2  1 ) . 0  24 7 2 9 . 2  
1 5  9 6  1 5  1 5 . 6  2 5  3 6 . 0  3 9  1 1 ) 1 ? 1 5 . 0 2 6  6 2 3 . 1  
1 6  1 2 0  1 7 1 11- ,  2 2 6  l.J- 2 . 3 4 0  1 6 8 2 1  1 2 . 5  3 2  8 2 5 . 0  
1 7 1 07 9 8 . 4  2 5  . 0 4 1 1 0 1  9 8 . 9  2 8  7 2 5 . 0  
1 8  9 2  1 1 1 2 , 0  2 3  3 0 . 4  4 2  1 0 6 1 7  1 6 , 0 2 5  1 3  5 2 . 0  
1 9  1 0 0  1 3  1 3 . 0 24 2 5 . 0 4 3  1 5 1  1 6  1 0 , 6  3 5  8 2 2 , 8  
2 0  1 5 6 1 2  7 . 7  2 9  3 1 . 0  44 1 7 3  2 3  1 3 . 3  3 1  1 1 3 5 . 5 
2 1  1 04 9 8 . 6  3 0  2 6 . 7  4 5  1 7 4 1 7  9 . 8  2 9  1 0  3 4 . 5 
2 2  11�3 1 7  1 1 , 9  3 6  3 3 . 3  4 6  1 62 2 1  1 3 . 0  3 3  1 1 3 3 . 3  
2 3  1 07 9 8 , 4  2 5  2 8 , 0  4 7  1 ) 2  1 4  1 0 , 6  2 8  9 3 2 . 1  
2 4  1 3 9 7 5 . 0 34 2 0 . 6  l.J. 8 1 6 7 2 5  1 5 . 0 3 1  1 1 3 5 . 5  
S u b t o t a l  
3 , 1 2 6 3 6 1  1 1 . 5  674 22 8  3 3 . 8 3 , 1 87 3 9 3  1 2 . 3  684 2 3 2  3 3 . 9  




T ab l e  2 4 . Mon t h l y c omp o s i t i on o f  t h e  o p o s s u m  p op u l a t i on c o l l e c t e d  i n  t he s t ud y  a re a  b y  
a ge c l a s s , w e i gh t  c l a s s ,  a n d  s ex ,  1 9 7 3 1 9 7 6 . a 
A g e  c l a s s  J uve n i l e  Subadul t  A d u l t 
A g e  i n  4 . 0 - 4 . 7 - 6 .  5 8 .  5 1 0 . 2  
mon t h sb 4 .  7 6 .  5 8 .  5 1 0 . 2 1 1 .  0 +  Ove r 1 2  
W e i gh t  
c l a s s 1 2 3 4 5 6 7 
We i gh t  ( k g )  
Mo r e  t ha n  o r  T o t a l  
e q u a l  t o : 0 .  2 3 0 . 4 5 0 . 9 1 1 .  3 6  1 .  8 2  2 .  2 7 2 . 7 2 By 
L e s s  t h an : 0 . 4 5 0 . 9 1 1 .  3 6  1. 8 2  2 .  2 7 2 . 7 2 4 . 1 0 s e x  
S e x  M F M F M F M F M rr M r: �I 'P M � 
F e b r u a r y  0 0 0 0 0 1 () 4 2 0 l 0 2 0 5 5 1 0  
% Feb . 0 0 10 4 0  20 I o  20 m 51)" 
M a r c h  0 0 0 0 0 2 1 9 5 6 9 2 0 1 1 5  2 0  3 5  
% M a r . 0 0 6 29 3l 3I 3 4! !I 
A p r i l 0 0 0 0 0 0 2 6 5 8 1 1  7 5 3 2 3  2 4  4 7 
% Ap r .  0 0 0 1 7 2S 58 17 4Y 5T 
May 1 2 7 0 0 l 2 1 4 3  1 4  4 0  2 0  8 8 3 5 6  1 0 3  1 5 9 
% May 1 2  0 2 28 34 IS 7 � '""TI" 
J un e  3 2 7 8 0 0 1 1 4  4 2 8  6 1 3  8 0 2 9  6 5  9 4  
% J un e  5 16 0 16 34 1 9  9 3T 59 
J u l y  0 () 1 7 9 1 6  1 1  3 7 3 1 8  3 1 5  6 6 4 8 6 6  1 1 4  
% J ul y  0 2 3  2 4  9 1 8  15 1(') 47 "51f 
A u gu s t  2 1 5 0 1 1  1 1  6 1 7 3 2 4  1 1 2 2 2 3 9  6 7  9 7  
% A u g . 3 5 -� 24 28 13 4 TI m I-' 
0 
� 
T ab l e  2 4 . c on t inu e d . 
A g e  c l as s  
Age  i n  
m on t h s b 
W e i gh t  
c l a s s 
We i gh t  ( k g )  
Mo r e  t h an o r  
equ a l  t o :  
Le s s  t h an : 
S e x 
S e p t emb e r  
% S e p t . 
Oc t o LJ e r  
% Oc t .  
T o t a l  
% T o t a l  
.Juve n i l e  
4 . 0 - 4 . 7 -
4 . 7  6 . 5  
1 2 
-
0 .  2 3 0 . 4 5 
0 . 4 5 0 . 9 1  
F:l r 
l 1 2  7 1 
rr- b 
0 0 l 0 
u- llJ 
1 8  2 2  3 7 1 8  
� ---g 
Subadult 
6 .  5 .  
8 .  5 
3 
0 . 9 1 




3 2  4 4  
rr-
A du l t  
g .  5 1 0 . 2  
1 0 . 2 1 1 . 0  + Ov er 1 2  
4 5 6 7 
-
1 .  3 6  1 .  8 2 2 .  2 7 2 . 7 2 
1 .  8 2  2 .  2 7 2 . 7 2 4 . 1 0 
F:l F f\:1' F M F M F 
1 9  1 6  1 0  2 2  4 6 4 2 
zg- 26 8 5 
1 2 1 1 l 1 0 0 
2D 2 0  0 
3 4  1 1 8  4 7 1 4  7 5 6  6 4  3 5  1 7  
2 2  28 17 B 
awe i 12h t s  o f  l ac t a t in g  fem a l e s  incl ud e p ouch y ou n g . 








2 5 9 4 3 0 6 8 9 
j8 til 
bA l l a g e s  a r e  appr o x i m a t i o n s  and b a s e d o n  w e i g h t - e d a t a  g iven b y  Pe t ri d e s  




1 0 9 
C ap tured o p o s sums w e r e  a s s i gned t o  o n e  o f  s even 
w e i gh t  c l as s e s . Th e f i r s t  s ix we i gh t  c l a s s e s  co n t ai ned 
i n c reme n t s  o f  . 4 5 kg ( 1  l b ) a nd t h e  s e v e n th we i gh t c l a s s 
cont a i n ed a n  inc r eme n t  o f  1 . 3 8 k g  ( 3  l b s )  i n  o rd e r  t o  c o n ­
s id e r a l l t h e  h e a vi e r  a n im a l s  a s  a s i n g l e  g r oup . 
B a s ed up o n  we i g h t  a nd p rob ab l e  a g e , t h e  c ap tured 
opo s sum s w e re a s s i gn ed to o n e  of t h re e  a ge c l a s s e s . The r e ­
l at i o n s h i p  b e tw e e n  w e i g h t  a nd a g e  fo r o p o s sums w e i gh i n g  l e s s  
t h an 2 k g  w a s  b a s ed o n  d a t a  g i v e n  b y  P e t r id e s  ( 1 9 4 9 : 3 7 1 ) . 
The fi r s t  two  we i gh t  c l a s s e s  c o n t a ined o p o s sums w e i gh in g  l e s s  
t ha n  0 . 9 1 k g .  Th e s e  o po s s um s  w e r e  r e ad i l y  r e c o gn i z e d  a s  
youn g - o f - t h e - y e a r  and d e s i gna t ed a s  j uv en i l e s . T h e r e  w a s  
s o me amb i gu i ty a s s oc i a t ed w i t h t h e  opo s sums we i g h i n g  m o r e  
t h an 0 . 9 1 k g  but l e s s  t h an 1 . 3 6 k g , w e i g h t  c l as s 3 .  Dur in g 
F e b ru a r y  and March t he o p o s sums i n  we i g h t  c l as s 3 w e re n o t 
young - o f - t h e - ye a r , and o n e  fema l e  c ap tured o n  2 M a r c h  1 9 7 4  
h ad p ouch ed y ou n g  a nd t h e  c o mb i ned w e i gh t  o f  mo t h e r  a nd y ou n g  
w a s  1 . 2  k g . Howe ve r ,  du r i n g  t h e  f a l l o p o s sums i n  w e i g h t  c l a s s  
3 w e r e  o f t e n  c l e ar l y  d i s t i n gui s ha b l e  a s  y oung - o f - t h e - ye a r . 
F ema l e s  c ap tured dur i n g  S ep t e mb e r  and we i g h i n g  l e s s  t h an 
1 . 3 6 k g  n o rma l l y  had p ou ch e s  w i t h  wh i t e , d o wny fur wh i c h  i s  
c h a r ac t e r i s t i c  o f  nul l i p a r ou s  fe ma l e s  ( P e t r id e s  1 9 4 9 : 3 7 1 )  and 
s t ro n g l y  sugg e s t i ve t h a t t h e  an ima l s  h ad b e en b o rn e a r l i e r  
t h a t  y e a r . T he re fo re , t h e  s ub adul t  c la s s ,  a s  us e d  in t h i s  
s tudy , d o e s  n o t  imp l y  s exua l inma tu r i ty in a l l  c a s e s , b ut 
r e fe r s  t o  th o s e  o p o s s um s  wh i c h  a r e  no t y e t  ful l y  g rown . 
1 1 0  
T h e s e  s ub adul t s  w e r e  c o n s i d e re d  t o  b e  fro m 6 . 5  t o  8 . 5  mo n t h s  
o f  a g e . A l a r ge maj o r i ty o f  t h e  o p o s s ums we i gh in g  mo r e  t h a n  
1 . 3 6 k g , we i gh t  c l as s e s  4 - 7 , w e r e  ? ro b ab ly i n  t h e i r s e co nd 
c a l e nd a r  ye a r  o f  l i fe ,  a n d  we r e , f o r  t h e  mo s t  p a r t , fu l l y 
g r own . Wh i l e  s ome young - o f - t h e - ye a r  m al e s  may h ave re ac h e d  
we i gh t  c l as s  4 d u r i n g  l at e  S e p t e mb e r , t h o s e  o p o s s um s  we i gh i n g  
mo r e  t h an 1 . 3 6 k g  w e r e  c o n s i d e r e d  t o  b e  a du l t s  a n d  may h ave 
in c l ud e d  ind i v i d ua l s  i n  t h e i r  s e c o n d  o r  t h i r d y e a r  o f  l i f e . 
T h e  d a t a i n  T ab l e  2 4  i n d ic a t e  t h a t  o p o s s ums 1 n  t h e  
s tudy a r e a p r o d uc e  t w o  l i t t e rs o f  young  p e r  ye ar . Ve r y  yo un g  
o p o s s ums w e r e  c a p t ure d dur i n g  the May - June p e r i o d  a n d  a g a i n  
dur i n g  t h e  Au g u s t - S e p t e mb e r  p e r i o d . The  st  b r e e d i n g  
s e a s o n  s e e me d  t o  o c cu r  in l a t e J anuary o r  e a r l y  F e b rua ry . 
A l l  ve  mal e s  c ap t ur e d  from 1 4  F e b ru a ry t o  2 2  Feb ruary 
1 9 7 4  h a d  young i n  t h e i r  p o uc he s . The  s e c on d  b r e e d i n g  s e a s o n 
mus t b e g i n  s o o n  a f t e r  t h e  y oung  o f  the f i r s t  l i t t e r  b e c o me 
ind e p enden t ,  p r ob ab ly in l a t e  Ap r i l  o r  May . Many fema l e s  
w e r e  c a r ry in g  y oun g d u r i n g  Jul y ,  but b y  Au gus t p r ac t ic a l l y  
non e o f  t h e  adul t fema l e s  h a d  p o uch e d  young . H ow e ve r , o n e  
f e ma l e  c ap t ur e d  on 1 6  Au gu s t  1 9 7 6  d i d  h av e  t w o  p o uch e d  young . 
The d at a  i n  T ab l e 2 4  a l s o  p r o v i d e  i n fo rmat i on on 
c h an g e s i n  t h e  a ge s t ruc ture  o f  t h e  o p o s s um p opul at i on dur i n g  
t he y e a r . T h e  e ar l y  s p r in g  ( Fe b ru a ry - Ma r c h ) p o pu l a t i on w a s  
c omp o s e d  p r imar i l y o f  adu l t s · w i t h  app r o x i ma t e l y  6 t o  1 0  p e r ­
c en t  s ub adul t s  wh i ch w e r e  p r o b a b l y  me mb e r s  o f  t he s e c ond 
l it t e r  f r o m  the p r e v i o u s  ye a r . A ft e r  the you n g  o f  t he f i r s t  
1 1 1  
l i t t e r  b ec am e  i n d ep en d en t , t h e  p o p u l at i on c o n t a i ne d  s l i gh t l y  
ove r 2 0  p e r c e n t  j uve n i l e s  d u r in g t h e  June - Jul y p e r i od .  B y  
t h e  Augus t - S e p t e mb e r  p e r i o d t h e  o p o s s um p op u l a t i o n  c o n t a ine d 
o v e r  3 0  p e rc ent nonadul t s . I n  Oc t o b e r  many y o un g - o f - t h e - y e a r  
h ad p r ob ab l y  r e a c h e d  t h e  we i gh t  c r i t e r i o n  o f  sub adu l t s , and 
the two non j uve n i l e  a ge c l a s s e s  c ont a in e d  9 0  p e r c e n t  o f  t h e  
p o pu l a t i on . 
F ew d at a  w e r e  ava i l ab l e  t o  d i r e c t l y  as s e s s  any f lu c t ua ­
t i o n s  o f  t h e  o p o s s um p o p u l at i on o v e r t h e  y e a r s  o f  t h e  s t udy . 
Wh i l e  t he c ap t ur e  r a t e  f o r  o p o s s um s  in  the  s t udy a r e a  i n ­
c r e a s e d  du r in g  e ac h  ye a r  o f  t ra p p i n g , t he r e  w a s  an exc l us i o n  
o f  s om e  l e s s  p r o duc t i ve s i t e s  as  t he s tu dy p r o g re s s e d . T h e  
b e s t  i n di c at o r  o f  p o p ul a t i o n  f l u c tuat i on s  w a s  t h e  c ap t ur e  
d a t a  from t h e  3 8  t r ap s i t e s  wh i ch we r e  us e d  du r in g  a l l  f o u r  
ye a r s . F rom 1 9 7 3  t o  1 9 7 6  the s e  3 8  s i t e s  we r e  us e d  f o r  7 9 , 
8 0 , 7 4 , and 8 0  t r ap n i gh t s , r e s p ec t i ve l y .  T h e  numb e r  o f  
o p o s s ums c ap t u re d at t he s e  s i t e s  wa s , i n  s e quenc e , 1 7 ,  2 1 , 1 5 ,  
and 1 3 .  T h e s e  va l ue s s u g g e s t  t h a t  the o p o s s um p o pu l a t i o n  w a s  
r e l a t i ve l y  s t ab l e , and i t  i s  doub t fu l  t h a t  any ma j o r c h an g e s 
o c c u r r e d  in the  p op u l a t i o n  o f  o p o s s um s  wh en the  s t udy a r e a  
i s  c o n s i d e r e d  a s  a who l e . 
F re e - Ro am i n g  C a t  Popu l at i on C h a r ac t e r i s t i c s  
F r e e - r o am i n g  dome s t ic c a t s  r anke d s e c o n d  1 n  numb e r  o f  
c ap t ur e s .  T h i r t y  p e rc e n t  ( 3 8 8 / 1 , 2 7 8 )  o f  a l l an i ma l s  c ap tu re d  
w e r e  c a t s . T h e  e x t e n t  t o  wh i ch the s e  c a t s  we r e  t ru l y  fe r a l  
1 1 2  
wa s n o t  d e t e rm i n e d ,  b ut t h e  ma j o � i t y  app e a re d  t o  b e  e x ­
t r eme l y  v i c i o u s  and f l e d  rap i d l y  away fro m t he t r ap s i t e  
upo n  r e l e as e . D a t a  o n  t he c ap t u r e  ra t e s  an d s i t e  s uc c e s s  
r a t e s  am o n g  t h e  4 8  t r ap a r e a s  in r e g a r d  t o  c a t s  a r e  p r e ­
s e n t e d  f o r  e ac h  ye a r  in App e n d ix L .  
T he r e  w e r e  1 3 0  c at s  c ap t ure d dur i n g  1 9 7 3  i n  4 2  o f  t h e  
4 8  t rap a r e as . The  c ap t ure r a t e s  ran d from 0 i n  t rap a re a s  
4 ,  1 5 , 2 3 , 2 4 , 2 5 , a n d  3 8  t o  1 3 . 9  i n  t ra p  a r e a s  1 2  and 1 7 .  
The s i t e  s uc c e s s  ra t e s  r an g e d f r o m  0 t o  4 1 . 7 . W i t h in t h e  
s t udy a re a  t h e  c a p t ure r a t e  w a s  5 . 8  a n d  t h e  s i t e  s uc ce s s r a t e  
w a s  1 5 . 4 .  B o t h  o f  t h e s e  f i gure s w e r e  s l i gh t l y l e s s  t h an t h o s e 
fo un d  f o r  op o s s ums dur i n g  1 9 7 3 . 
Du r i n g  1 9 7 4 , 9 8  c a t s  w e r e  c a p t ur e d in 4 0  o f  t h e  4 8  
t ra p  a �e a s . T h e  t r ap a r e a s  w i t h no  c ap t u r e s  w e r e  4 ,  5 ,  1 3 , 
1 5 , 2 3 , 2 5 , 2 9 , an d 4 7 .  C a t s  we re mo s t  abundant in t r ap a r e 3 
8 wh i c h  h a d  a c ap t u re r a t e  o f  1 4 . 3  and a s i t e  s uc c e s s  r a t e  
o f  4 1 . 7 . W i t h i n  t he s t udy a re a  the  c ap t ure r a t e  w a s  4 . 5  a n d  
t he s it e  suc c e s s  r a t e  w a s  1 2 . 1 .  The s e  f i gur e s  a re l e s s  than 
tho s e  for c at s  du r i n g  1 9 7 3  and app r o x ima t e l y  ha l f  o f  the r e ­
spe c t i ve r a t e s found amo n g  o p o s s um s  du r i n g  197 4 .  On 2 5  Ma rch 
1 9 7 4  a cat  wa s c ap t u r e d  a t  a s i t e  in t rap a r e a  46  wh i c h  w a s  
t h e  s i t e  o f  a s t r i p e d  s k unk c a p t u r e  t w o  d ay s  l a t e r .  
Du r i n g  1 9 7 5 t h e r e  w e r e  1 1 7  c a t c ap t ur e s i n  4 4  t r a p 
are as . T h e  t r ap a r e a s  w i t h  no c ap t ur e s  w e r e  6 ,  2 2 , 3 0 , and 
3 6 . Cats  w e r e mo s t  a b un d a n t  i n  t ra p  are a 3 8  wh i ch had a 
c a p t u r e  r a t e o f  1 6 , 7  and a s i t e  s uc c e s s  r a t e o f  5 0 . W i t h i n  
1 1 3  
t he e n t i r e s t u dy a r e a t he c ap t ur e  r a t e  K a s  6 . 9  an d t h e  s i t e  
s u c c e s s  r a t e  w a s  1 7 . 4 .  B o t h  o f  t h e s e  f i g u r e s a r e  h i g h e r 
t h an t h o s e  fo r c a t s  i n  t h e  tw o p r e v i o u s  y e a r s , b u t  muc h  
l o w e r t h a n  t h e  gur e s  f o r  o p o s s um s  dur i n g  1 9 7 5 . 
D u r i n g  1 9 7 6 , 4 3  c a t s  w e r e  c t u r e d i n  1 3  o f  t h e  1 5  
t r ap a r e a s  us e d  a n d  o n  f i v e  o f  t h e  e i gh t  rms us e d .  C a t s 
w e r e  n o t  c a p t u r e d  i n  t ra p  a r e a s  1 1  an d 3 9  o r  o n  F a rm s  H ,  
G O , an d ' '  T h e  h i gh e s t  cap t ur e  r a t e  1.,;a s  4 1 . 4  o n  F a rm w a n d  v • ' 
t he s i n g l e  s i t e  us e d  i n  t 7 a p a re a  34  y i e l d e d  a c a t . T 
o v e r a l l  c ap t ur e  r a t e  \�· a s  7 .  8 a n d  c at s  we r e  c a p t ur e d  a t  2 0  
p e r c e n t  ( 3 9 / 1 9 5 )  o f  t h e  t r  s i t e s . 
D u r i n g  t h e 1 9 7 3 - 1 9 7 6  p e r i o d  c a t s w e r e  c a p t ur e d  i n  a l l  
4 8  t r a p  a r e a s  a n d  o n  s e ve n  o f  t h e  1 0  farms . T h e  t r ap a r e a s  
w i t h  t h e  f e w e s t  c a p t u re s w e r e  t r a p  a r e a s  4 ,  1 5 , a n d  2 4  ( tw o  
c a t s ) , a n d  t r a p  a r e a s  2 3 , 2 5 , a n d  36 ( th r e e c a t s ) . T r ap 
a r e a s  2 3 - 2 5  a r e  i n  the mo unt a i n o u s fo r e s t a r e a  o f  t h e  s o u t h e r n 
p a r t  o f  t he s t udy a r e a .  T r a p  a r e a s  4 ,  1 5 , a n d  3 6  a r e  i n  t h e  
v a l l e y re g i o n  a n d  a r e  c h a r ac t e r i z e d  b y  w o o d e d  r i d g e s  a n d  
s m a l l  w o o d l o t s  i n t e r s p e r s e d w i t h  a g r i c u l t u r a l  l an d . L a r g e  
numb e rs o f  c a t s we r e  c a p t ur e d i n  t r a p  a r e a s  8 ,  4 3 , a n d  4 4  
( 1 5  c a t s )  a n d  t r a p  a r e a 4 5  ( 1 7  c a t s ) . T h e s e  f o u r  t r ap a r e a s  
a r e i n  t h e  v a l l e y r e g i o n .  C a t  c a p t u r e s we r e  no t n o t i c e ab l y  
mo r e  f r e q u e n t  i n  a r e a s  o f  h i gh hu�an p o p u l a t i o n . 
Ca t s  we r e  s amp l e d  s e r o l o g i c a l l y  on l y  dur i n g  1 9 7 5 . I n  
t h at y e a r· t a  w e r e  c o l l e c t e d fr o m  5' c a t s . T he s e  c a t s  we r e  
r a t h e r e v e n l y  cl i v i  d b e t w e e n  ma l e s ( 2 6 )  f e ma l e s  ( 3 1 ) . 
1 1 4  
C a t s w e r e  n o t  a s s i gne d t o  s p e c i f i c  a g e  c l as s e s , b ut th o s e  
s amp l e d a l l  app e a r e d  t o  b e  a d u l t s  c r  s ub a  t s . T he s ma l l ­
e s t  c a t , a f e ma l e  c a p t ure d o n  2 4  Augu s t , we i gh e d  1 . 7 k g .  
Th e l a r  s t  c a t , a ma l e  c a p t u r e d on  4 S e p t em b e r , we i gh e d  
4 . 8  k g . 
B a s e d  o n  d a t a from t h e  38 t rap s i t e s  wh i ch w e re u s e d  
dur in g al l f o u r  ye a r s , t h e re d i d  n o t  ap p e a r t o  b e  any s i g ­
n i f i c an t  fl uc t u a t i o n  in  t h e  p op u l a t i o n den s i t y  o f  fre e ­
r o am in g  do me s t i c c at s . Dur i n g  the s e  ye a r s  t h e r e  w e r e  6 ,  � ,  7 ,  
and 7 c a t  c ap t u r e s a t  the s e  s i t e s , r e s  c t i v e l y .  Wh i l e  t he re 
may h av e  b e e n e r  c a t s  in the  a re a  du r i n g  1 9 7 4 , the t r ap 
e f fo rt  dur i n g  t h a t  y e a r  ( Fe b ru a ry - Jun e )  s t a rt e d  e a r l i e r  t h an 
t r ap p i n g  t h e  o th e r thre e y e a r s  a n d  t he c ap t ur e s  duri ng 
1 9 7 4  may h ave b e en l ow e r f o r  t h i s  r e a s o n . The p o p u l a t i on o f  
fre e - roam in g d o me s t i c  c a t s , t h e r e  re , ap p e a r e d  t o  b e  re l a ­
t i ve l y  s t  l e  dur i n g  t h e  s t udy . 
S t r ip e d S kunk P opu l at i o n Ch a r a c t e r i s t i c s  
T h e  s t r ip e d  s kunk w a s  unque s t i on l y  t h e  dominant  
s pe c i e s  a mo n g  r e p o r t e d rab i e s  c a s e s  dur i n g  the  s t udy p e r i o d . 
Thi s  t d i c t at e d  a t h o r o u g h  an a l y s i s  o f  the s t r i p e d  s k unk 
pop u l a t i o n in  the  count i e s  o f  t h e  s t u dy ar e a . H ow e ve r ,  i n  
s p i t e  o f  t h e  fac t t h a t  25 r a b i d  s t r ip e d s k unk s w e re rep o rt e d  
i n  t h e  s t udy are a f r om 1 9 7 3  t h r o u gh 1 9 7 6 , t h e  b a s i c  c h a r ac t e r ­
i s t i c s  o f  t h e  s t r i p e d skunk p o pu l at i o n  we re e x t reme l y  d i f f i ­
c u l t  t o  e v a l u a t e .  
1 1 5  
On e s a l i e n t  f a c t  wa s the  e xt reme l y  l ow c a p t ure r a t e  
o f  s kunk s i n  re l a t i o n  t o  o p o s s um s  a�d f re e - r o am i n g  dome s t i c  
c a t s . T he r e  w a s  a t o t a l o f  1 , 1 8 1  c ap t u r e s a mo n g  t h e  two 
l a t t e r  s pe c i e s  wh i ch c o n t r a s t s s h a rp l y  w i t h  the t h r e e  s t ri p e d  
s kunk c a p t ur e s  ( T ab l e 2 5 ) . T h e s e  t hr e e s t r i pe d  s kunk s we r e  a l l  
ma l e s , and  t w o  w e r e  adu l t s . T h e  fact  t h a t  t h e  f i r s t  two 
s kunk c ap tu r e s o c c u r r e d  at  s i t e s  whi c h  al s o  y i e l d e d  an op o s sum 
and  c a t , r e s p e c t i ve l y , s u g g e s t s  t h a t  the ar e as us e d  fo r fo r a g ­
i n g b y  t he s e  th r e e s c i e s  m a y  o v e r l ap . T h e  u s e o f  t h e  s ame 
a re a by o p o s s ums and s t r ip e d s kunk s  w a s  demons t r a t e d  by 
S h i re r  a n d  F i tc h  ( 1 9 7 0 : 4 9 3 ) , an d a s p a t i a l  o ve r l ap amon g 
o p o s s u m s , s t r ip e d  s kunk s , ar. d  f e r a l c a t s w a s n o t e d  b y  And rews 
and F e r r i s ( 1 9 6 6 : 1 3 3 ) . The  f a c t  t h at o p o s sums a n d  s kunk s ,  
p r im a r i l y  s t r i p e d  s kun k s , c an i n h ab i t  t he s ame a r e a  i s  re ­
f l e c t e d  b y  d at a  from s t ud i e s  i n  wh i c h  b o t h  a n i ma l s  we r e  
c ap tur e d  ( T ab l e  2 6 ) . T h e s e  d a t a  s h ow a s kunk : op o s s um c a p t u r e 
r a t i o  wh i ch v a r i e s from 1 : 0 . 8 7 t o  1 : 2 . 4 2 . C l e a r l y ,  t h e  r a t i o  
foun d i n  t h e  p re s en t  s t udy , 1 : 2 6 4 , i s  o ut o f  l i n e  w i t h  d a t a  
o m  o t he r s t ud i e s , b ut any p ro c ed ur a l  o r  e c o l o g i c a l  r e a s o n s 
for  s u c h  a d i s p ar i ty a r e  unkn own . 
I n  D e c emb e r  1 9 7 3 a t e s t  w a s  c o n du c t e d  t o  eva l uat e t h e  
t ra p p i n g  p r o c e du r e  i n  an a re a  k n o w n  t o  have  a l ar g e  s t r i p e d  
s kunk p o pu l at i o n . I n  c o n j unc t i on w i t h ano t r w i l i l i fe s tudy , 
n in e  t ra p s w e r e  p l a c e d  i n  t he C ad e s C ove  s e ct i o n  o f  t h e  G r e at 
Smoky  �oun t a i n s  N a t i on a l  P a r k . Th e s e  t rap s w e r e  l e f t  i n  p l a c e  
o v e r  t w o  n i gh t s , and t h e  1 8  t r ap n i gh t s p ro d uc e d  t he c ap t u re 
T ab l e  2 5. Data on striped skunks c apt u r e d  in the study area , 1 9 7 3 - 1 97 6 .  
Dat e o f  
c apture 
14 Fe b .  
1 974  
27 Marc h 
1 974  
2 0  J u l y  
1 9 7 6  
Locat i o n  
T rap are a , Age W e ight L ength ( e m )  S i te Other 
qnad r�_nt -�c l_asii_��ex �--�L�gj__l_3_ggy __ _ ]'Qt<!L c_ie ��_:ript ign _ _ Q b� e rvat ions 
4 1 SW Adul t M 
1�6 SE Adul t  M 
Farm M Juvenile M 
( TA 44 ) 
2 . 0 4) . 2  
1 .  4 )8 . 1  
0 . 6 27 . 9  
7 6 . 2 
7 1 . 1  
45 . 7  
E d ge o f  s ma l l  
s t re a m  i n  
lv o o d 1 o t ad j a -
c en t  t o  p a s ­
t u re 
Th in fen c e ­
ro\v b y  s h o r t 
g r a s s p a s ­
t u r e  
S m a l l wo o d ­
l o t  s u r r o und e d 
b y  p a s t u re and 
c ro p l an d  
T h e  op o s s um 
c ap tu r e d  2 
n i gh t s  1 a t e  r 
wa s p re s ump t i ve 
r ab i e s  s e ro ­
p o s i t i ve 
L oc a t e d  app r ox i ­
m a te l y  4 . 8  km 
f r om r ab i e s  c a s e  
7 4 - 3  a n d  2 . 0  km 
from r ab i e s  
c as e  7 6 - 2 .  Many 
t i ck s  on he a d , 
b ar e  p a t c h  o f  
s k i n  on s h o u l de r .  
L o c a t e d  app r ox i ­
mat e l y  1 0 0  m 
from s i t e  o f  
rab i e s c a s e s  7 6 -




T ab l e  2 6 .  Ex amp l e s o f  s kunk : op o s s um 
s e l e c t e d  s tudie s comp a r e d w i t h  d a t a  
Lo c a -t i o n  
G e o rg i a ,  
?l o r i d a , 
s .  C ar o l ina 
A l a b am a  
V i rg i n i a 
I l l i no i s  
I lli no i s 
T e nne s s e e  
I owa 
V i rg in i a  
·r enne s s e e  
( r- + c: r e a  ... Smo ky 
ti,ount a i ns 
Nat i o nal 
Park ) 
Pre s ent 
s tudy 
·T ime 
.Qe r i o d 
4 
y e ar s  
1 1  
mont h s  
3 
y e ars 
1 8  
m o nt h s  
1 0  
mo nth s 
1 5  
m o nt h s  
6 
years 
1 6  
m o nt h s  
4 
y e a r s  
Num b e r  
o f  c a.Qtu r e s  
S kunk 0£0 S S Uffi 
1 44a 2 1 5  
1 0 0 b 1 2 7  
1 , 6 9 6 b 9 7 7  
1 2 0 a 1 4 3  
7 9 a 9 4  
4 3 a 1 04 
6 7 a 9 5  
3 1 a 7 2  
6 2 ° 54 
J a 7 9 3  
as t r i p e d  s kunk s  on l y . 
c ap t ure  r a t i os 
f ro m the  p r e s en t  
C auture rat i o  
S ku nk : O£o s s um 
1 . 1 . 49 . 
1 I 1 . 2 7 
1 0 . 5 8 .l. 
1 l 1 . 1 9 
1 1 . 1 9 
1 ' 2 . 4 2 
1 I 1 .  0 9  
1 I 2 . 32 
1 I 0 . 8 7 
1 I 2 6 4  
b s p e c i e s  c o mp o s i t i o n  o f  skunk s  n o t  g i ve n . 
1 1 7  
in 
s t udy . 
S o ur c e 
'�f o o d  and ,.., . .o..;aVl S 
1 9 5 9 a 1 2 3  
S i k e s  
1 9 6 2 : 
1 04 7  
;i, arx and 
Sw i nk 
1 9 6 3 : 1 7 4  
Ve rt s 
1 9 6 7 1 1 5 7  
And r ews 
and ? e rr i s  
1 9 6 6 : 1 3 2  
Maho n 
1 9 7 3 1 7 6 
N i em eye r 
1 97 3 1 1 3  
S t o u t and 
S o n e ns h i ne 
1 97 4 a : 2 4 0  
1 9 7 4'o : 1 4 0  
Dr . � . .  j ...... . R .  
P e l ton 
( pe r s o nal 
c o mmuni -
c at i o n ) 
o f  t w o  a d u l t s t r ip e d  s kunk s . 
1 1 8  
b a i t , d i s t an c e  f r o m  t h e  
r o a d , and n e r a l t rap s e t t i n g  we r e  s im i l a r  t o  p r o c e dur e s  
u s e d  i n  t h e  s t udy a re a .  
T h e  t r ap p i n g  p r o c e du r e s us e d  i n  t h e  s t ud y  a re a  w e r e  
n o t  c on s i d e r e d  t o  b e  b i as e d a g a  s t  the  c ap t ur e  o f  s kunk s . 
Mo s t  t r ap s  w e r e s e t  a l on g  r oa d s  wh i c h  h a d  l i gh t  t r a i c  
dur i n g  t he day , and p r a c t i c a l l y  none a t  n i g h t . S kunk s a r e  
o ft en fou n d  a l on g  c o unt ry r o a d s  i n  s e a r c h  o f  c a rr i on ( Ca ra s  
1 9 6 7 : 2 1 3 ) . I n  many c a s e s  t h e s e  r o a d s  f o l l owe d t h e  c o ur s e  o f  
a s ma l l  s t r e am ,  and t ra p s w e r e  p l ac e d  i n  wo o d e d  a re as a l on g  
t h e s e  s t r e am s . And r e w s  a n d  F e r r i s  ( 1 9 6 6 : 1 3 2 )  no t e d  t he 
p re f e r e nc e o f  s t r i p e d  s kunk s f o r  a re a s  a l on g  wat e rway s .  
S e v e r a l  s tud y a r e a  s i t e s  w e r e  i n  s h rub b y  fen c e r o w s  b o r d e r i n g  
c o rn f i e l ds , and s uch a r e a s  wer e  c o n s  e re d  g o o d  f e e d i n g  s i t e s  
f o r  s t r i p e d  s kunk s ( Ve r t s  1 9 6 7 : 8 3 ) . S t o r m  ( 1 9 7 2 : 3 3 - 3 9 )  n o t e d  
t h a t  f en c e r ow s  m i  t b e  i mp o r t an t  t o  s t r i p e d  s kunk s a s  a 
l o c a t i on fo r d e n  s it e s .  
A l l ow i n g  the t ra p s t o  r e ma i n  i n  p l a c e  f o r  t h r e e c on s e cu ­
t ive n i gh t s sho u l d  h ave b e e n a d e q u a t e  t o  a t t r a c t  s kunk s 
f o r a g i n g in t h e  i mme d i at e  v i c i n i t y . I n  a s kunk r ab i e s  s 
in I l l i no i s , t h e  t rap s r e ma ine d i n  p l ac e  f o r  f ou r  n i gh t s 
( Ve rt s 1 9 6 7 : 6 ) , and i n  a s tudy o f  Oh i o  s kunks ( B a i l ey 1 9 7 1 : 
1 9 7 )  t h e  t r a p s  w e r e  mo ve d r e gu l a r l y  i n  o rd e r  t o  d i s t r ib u t e  
the t ra pp i n g  e f f o r t . 
I t  i s  p o s s i b l e  t h a t  t he g r e a t e r  p op ul a t i on d en s i t y  o f  
op o s � um s  an 1 c a t s , a s  s u g g e s t e d  b y  the c t u re d at a , c ou l d  
1 1 9 
h a ve en ab l e d  i n d i v i du a l s  o f  the s e  s p e c i e s t o  r e a c h  t he t r ap 
s i te s p r i o r  to s t r ip e d  s k un k s and the r e b y  p re ven t e d  s kunk s  
from b e i n g  c a p tu r e d . Howe ve r , t h e  s t udy c al l e d  fo r c ap t u r e d  
o p o s s um s  t o  b e  k i l l e d , an d c a t s w h i c h  w e re c ap tu r e d onc e 
rar e l y  r e tu rne d t o  the t r ap s i t e . Af t e r  the c a p t ure and 
rem o va l o f  o p o s s ums an d the re l e a s e  of c a t s , th e re was ap ­
p a r e nt l y  an oppo rtun i t y f o r  s kunk s i n  the  s t udy a re a  t o  
app r o ac h  t h e  und i s t urb e d  t r ap s . 
S t r i p e d  s kunk s  w e r e  ob s e r ve d  a s  r o a d - k i l l s , c a p t ure d ,  
o r  s ub m i t t e d  f o r  a rab i e s  d i a gn o s i s  in  4 8  p e r c e n t  ( 2 3 / 4 8 )  o f  
t h e  t r ap a r e a s . S o me s t r i p e d  s k un k s  we r e  n o t e d  in e ac h  o f  
the  th r e e  c oun t i e s . T h e  t r ap a r e a s  w i t h out any e v i denc e o f  
s t r i p e d  s kunk s  we r e  p r i mar i l y  t ho s e  i n  t h e  mo un t a i n ou s  f o r e s t  
a re a s  o f  s o u t h e rn C o c ke C o un t y  and s ou t h e a s t e rn G re ene  C o un t y . 
S t r ip e d s kunk s  w i t h i n  the s t u dy a r e a  w e r e  d i v i d e d  i n t o  two 
group s . O n e  gr oup c o n t a i ne d  t ho s e  s t r i p e d s kunk s  foun d t o  
h ave c l i n i c a l  r ab i e s  b y  l ab o r at o r y  d i a gn o s i s . T h e  s e c on d  
group c o n t a i n e d  a l l  o the r s t r i p e d  s kunk s . T h e  l at t e r  g roup , 
d e s i gn at e d  a s  s kunk s n o t  a s s o c i a t e d  w i th re p o rt e d  s kunk 
r ab ie s c a s e s , c o n t a in e d  ( 1 )  s t r i p e d  s kunk s  ob s e rve d as r o a d ­
k i l l s , ( 2 )  s kunk s  c ap t ur e d  dur in g the t r ap e ff o r t , and ( 3 ) 
s kunk s s ub m i t t e d t o  t he he a l th d e p a r t m e n t  and d i a gn o s e d 
n e ga t i ve f o r  r ab i e s . E x c ept  f o r  the s kunk 3 i n  th e l a t t e r  
c a t e g o ry wh i c h  we re c on s i d e re d  t o  b e  n on r ab i d , the s t udy 
ma de n o  a s s ump t i o n s  r e ga r d i n g  t h e  inc i d e n c e  of c l i n i c a l  r ab ie s 
amo n �  t he s ku n k s na t a s 3 o c i a t e d  w i t h  r e p o r t e d  s k unk rab i e s  
1 2 0  
c a s e s . Burk e l e t  al . ( 1 9 7 0 : 4 9 9 )  fo�nd t h a t  2 6  p e r c en t  o f  
6 1  s t r i p e d  s k un k s  c o l l e c t ed a s  r o a d - k i l l ed c a rc a s s e s  l e s s  
than  one  d a y  a ft e r a t h  w e r e  r a b i e s  in f e c t e d . Th e t h r e e 
s t r  e d  skunk s c a p t ur e d  dur in g t h e  s t udy d i d  no t e xh i b i t  any 
abn o rm a l  b eh a v i o r  s u g ge s t iv e  o f  t h e  fu r i ou s  t yp e  of  c l i n i c a l  
rab i e s . T h e r e for e , i t  i s  l i k e l y  t h a t  t he ma j o r i t y o f  t h e  
s k unk s n o t  a s s o c i a t e d  w i th rep o r t e d  s k unk r ab i e s c a s e s  w e r e  
no t c l in i c a l l y  r ab i d ,  a l t hou gh t h e  e x t e n t  o f  s ub c l i n i c a l 
r ab i e s  i n  c t i on amo n g  t h e s e  s k unk s c ou l d  n o t  b e  d e t e r� in e d . 
The r e  w e r e 1 7  s t r i p e d  s k un k s  l o c at e d  w i t h i n t h e  s t udy 
a re a  amo n g  t h e  t h r e e  c a t e go r i e s  wh i ch c o n t a i ne d s k un k s  n o t  
a s s o c i at e d  w i t h repo r t e d  s k unk r ab i e s  c as e s . T he s e  1 7  s k un k s  
we r e  l o c a t e d  1 n  1 5  t ra p  a re a s ( F i g .  2 1 ) . On l y  t wo s t r i p e d  
s kunk s wh i ch we re submi t t e d  f o r  a r i e s  d i agn o s i s  an d found 
t o  be ne g a t i ve c ould  b e  l o c at e d . The r e s i d e n t s  s ub mi t t i n g  
t h e s e  an i ma l s  c on s i d e r e d  t he s kunks  t o  b e  o f  a du l t s i z e , b ut 
t h e r e  was no  f o r ma t i on re g a r d i n g  t h e  sex  of  t he s e s t r i p e d  
s k unk s . On e s t r i p e d  s kunk wa s s ub m i t t e d  i n  Ap r i l 1 9 7 6 and 
w a s  l o c a t e d  i n  t ra p  are a 4 0 . The o t h e r s t r i p e d  s kunk w a s  
s ub mi t t e d i n  Ma rc h 1 9 7 7  and w a s  l oc a t e d  i n  t ra p  a re a 3 9  ne a r  
G r e e n e v i l l e .  
� i ne t e e n r o a d - k i l l e d  s t r i p e d s k unk s we r e  o b s e rve d  
du r i n g  t h e  t r ave l a s s o c i a t e d  w i t h  t he t ra p  e f fo rt , b ut o n l y  
1 2  o f  the s e  w e r e  l o c a t e d i n  t he s t ud y  a re a  ( T a b l e  2 7 ) . T h e 
s e ven r o a d - k i l l s  l o c a t e d  i n  t h e  s o ut h e rn p a r t o f  H amh l e n  
C o un t y  we re a l l  o b s e rve d a l on g  an app r o x i mat e l y  2 0  k �  s e c t i o n 
S�mbol T i t l e  
Em 
• Road - k i ll , 1 97 2 - 1 97 3  
e Road -k i l l , 1 974 
A Ro ad-k i l l , 1 9 7 5  
0 C apt ure d u r i ng trap ef fort 
0 S u bm i s s i o n  d i agno s e d  
rabi e s  negat ive 
� Lak e 
Rive r 
Num ber 
1 0  
5 
4 4 6 
0 --oi 3 :: o .. .._L _ _ J� - - -� 
• 
- --·+--II....___�. � .._..._ ... -
r_5-�--1 
1 0  km 
Q.Q.!di!.tY Q() .!dDciary 
marg i n  of s t u dy 
area 
-- - - w i t h i n  s t udy 
area 
�--� a l o ng river 
F i g . 2 1 .  D i s t r i bu t i on o f  s t r i p e d  s ku n k s  n o t  a s s oc i a t e d  w i t h re p o r t e d  s 
c a s e s i n  t h e  s t u d y  a r e a  an d H amb l e n  Coun ty , 1 9 7 2 - 1 9 7 7 .  
r ab i e s 1--' t'-.l 
1-' 
T ab l e  2 7 .  L o c a t i o n , d a t e , and b i o l o g i c a l  char ac t er is t i cs 
o f  r o ad - k i l l e d  s tr ip e d  sk unks obser ve d i n  the  s t u dy ar e a  





di stanc e 
driven 
( k!n )  
Oct . 7 2  
May 7 J 
June 7 J  
July 7 J  
Aug . 7 J  
S ep t . 7 J  
Oc t .  7J 
* 
2 . 7 2 0  
2 , 2 5 0  
2 , 2 2 0  
2 , J O O  
2 , 6 5 0  
6 9 0  
?e b ,  74 1 , 3 5 0  




74 2 , 8 3 0 
74 3 , 31 0  
74 J , 3 J O  
74 2 6 0  
Xay 7 5  2 , 99 0  
.,. ,..,r 5 v u ne 
July 75 
Aug . 7 5  
S ep t . 7 5  
July 76 
Aug . 76 
T o t al 
2 , 9 1 0  
1 , 6 7 0  
1 , 05 0  
2 , 9 8 0  
1 , 27 0  
2 , 3 0 0  
3 9 , 58 0  
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1 9  
2 2  
1 4  
2 5  
25 
8 
1 4  
14  
2 1  
1 2  
1 3 
1 3 
1 4  
1 4  
1 
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J O  
1 4  
1 8  
2 6  
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Lo c at i o n  
T rap ar e a­
C o unty q uadrant 
Gr e e ne 
C o c k e  
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Hambl e n  
:i.ambl en 
:i.am b l e n  
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C o c k e  
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2 7 -SE 
1 6 -SE 




9 - NVi 
6 - NE 
2 8 - NW 
4-
1 8 -S'li 
Ag e a 
c l ass Sex 
Ad . Mal e 
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* Fema l e  
Ad . Femal e 
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Juv . * 
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�t al e 
i'ii al e 
* 
Male 
2Age c l ass b a s ed on an e va lu at i on o f  b o dy s i z e. 
* D a t a  n o t  avai l ab l e . 
1 2 3  
o f  i n t e r s t a t e  h i ghway wh i ch ext e n d s  in t o  b o t h  J e f fe r s on and 
Greene c o un t i e s . T h e  fact  th a t  over  a t h i r d o f  a l l t h e  
r o  - k i l l e d  s t r ip e d  s k un k s  we r e  ob s e rv e d  H a mb l e n  C oun ty 
s u g g e s t s  t h at t h i s  are a ou t s i d e  the s t udy a r e a had a l a r g e r  
p o pu l a t i o n o f  s t r i  d s kunk s t h an t h e  t h re e  c o unt i e s  o f  t h e  
s t udy a re a . T h e  a ge c l a s s  a s s i gne d t o  t h e s e  r o ad - k i l l s  w a s  
b as e d  up on s i z e  a l o n e , b u t  t h e  fac t that  ffiany o f  t h e s e  
ani ma l s  we r e  ob s e rve d dur i n g the  s u.:nme r mon t h s  >vhen  the  d i s -
t i nc t i on b e t w e e n  youn g - o f - t h e - ye a r  an d adul t s  s h o ul d  b e  p r o -
noun c e d  s u g g e s t s  t h a t  the s e  a ge d e s i gna t i o� s  we r e  a c cur at e . 
T h e  s e x  r a t i o  amo ng r o a d - k i l l e d  s t ri p e d  s kunks  w a s  no t 
gre a t l y  d i ve r g e n t  from un i t y  ( 5  rna l e s : 4  f ema l e s ) . The re wa s 
n o  ob s e rva t i o n  o f  r o ad - k i l l e d  s p o t t e d  s kunk s dur i n g  the s t ud y . 
T h e  1 t e d  t a  from the  1 7  s t r i p e d  s k un k s  no t a s s o c i -
a t e d  w i th r e po rt e d  s k un k  rab i e s c a s e s  w e r e  n o t  s u f f i c i e nt t o  
e v a l u a t e  any p o p u l a t i on f l u c t u at i on s  wh i ch may h av e  in f l ue n c ed 
the  pe  o d i c i t y  o f  s kunk r ab i e s  c as e s  i n  the s t udy a re a .  
H owe ve r ,  d a t a  w e r e  a va i l a b l e  on  t h e  numb e r  o f  s k unk 
p e l t s purch as e d  b y  a fur d e a l e r  in Hamb l e n  Co un t y f r o m  the 
f a l l o f  1 9 6 5  th ro u gh the s p r i n g  o f  1 9 7 7 .  The d a t a p r i o r  t o  
the  1 9 7 2 - 1 9 7 3  s e as on w a s  b a s e d  p r i ma r i l y  o n  r e c o r d s  ke p t  b y  
t h e  d e a l e r .  From t h e  1 o f  1 9 7 2  th rou gh t h e  s p r i n g  o f  
the  numb e r  o f  p e l t s  pur c ha s e d  b y  t h i s  d e a l e r  w a s  
b a s e d  p r i ma r i l y  o n  d a t a  s up p l i e d  b y  t h e T e nne s s e e  Wi l d l i fe 
Re s o urc e s  A g e n c y  in  N a s h v i l l e ,  T enn e s s e e . 
c s e  o f  d a t a  on t numb e r  o f  an i ma l s  c o l l e c t  b y  
1 2 4  
fur t rappe r s  a s  a me a s u r e  o f  p o p u l at i o n  f l uc t u at i o n s  i s , a t  
b e s t , a p o o r  ind e x .  The s e  d a t a we r e  e x am i n e d  fo r o n l y  t h e  
mo s t  ge ne r a l  t re n d s  wh i ch mi g h t  s u g g e s t  t h e  r e l a t i on s h i p  
b e twe e n  t h e  ab un d an c e  o f  s kunks a n d  th e inc i de n c e o f  r e p o rt e d  
s kunk r ab i e s  c as e s . B e c a us e t h e  maj o r i t y  o f  the  p e l t s  
pur ch a s e d  b y  t h e  d e a l e r i n  H a mb l e n C o un t y  c arne f r o m  t r app e rs 
in that c o u n t y  and  the  f i v e  c o un t i e s  a d j a c en t  t o  i t , t h e  
numb e r  o f  r e p o rt e d  s kunk r ab i e s  c a s e s  i n  t h i s  s i x - c ou n t y  a r e a  
w a s  c on s i de r e d .  T h e s e  d a t a r e fe r  t o  s kunk s  w i t h o ut d i s ­
t in g u i s h i n g  b e tw e e n  s t r i p e d and s p o t t e d s k unk s . H o w e ve r , 
t h e  d a t a  f r o m  t h e  s t ud y a r e a ind i c a t e  t h a t  n o n e  o f  the s kunk 
r ab i e s c as e s  inve s t i g at e d  dur in g the  s t udy we r e  amo n g  s p o t t e d  
s k unk s . W a r r e n  ( 1 9 7 5 : 2 7 ,  5 3 )  n o t e d  t h a t  t h e  s p o t t e d  s kunk 
i n  T e nn e s s e e  is an i n s i gn i f i c a n t  fur an i ma l . T h e r e fo re , t he r e  
i s  r e a s o n  t o  b e l i e ve t h at the s e  d a t a  on s kunk r ab i e s  c a s e s  
and s kunk p e l t  p u r c h a s e s  a r e , f o r  t h e  mo s t  p a r t , i n  r e g a r d  
to t h e  s t r i p e d s kunk . T h e  r e l a t i o n s h i p  b e tw e e n  t h e  numb e r  o f  
s kunk p e l t s  purch as e d  and t h e  numb e r  o f  r e p o r t e d  skunk r ab i e s  
c a s e s  i s  s h own i n  F i g .  2 2 .  B o t h  s e t s  o f  d a t a c o n t a i n  v e ry 
l ow numb e r s  in re l a t i on t o  t h e  l a r g e  a r e a  c on s i d e re d ,  b u t  
s e ve r a l  i nt e r e s t ing t re n ds a r e  s u g g e s t e d .  
T h e  numb e r  o f  s k un k  p e l t s  s o l d b y  t r ap p e r s  d e c l i n e d  
s t e a d i l y  fro m t h e  1 9 6 5 - 1 9 6 6  s e a s on t o  t h e  1 9 6 8 - 1 9 6 9 s e a s on . 
Dur i n g  t h e  fo u r  ye a r s  f r o m  1 9 6 5  t h rou gh 1 9 6 8 , o n l y  o n e  rab i d  
s k unk wa s rep o r t e d  i n  t h e  s i x - c o un t y  un i t , a n d  th i s  s kunk 
rab i e s  c as e  o c c ur r e d  in  G ra i n g e r C o unt y .  Wh i l e  H aw k i n s  C ou n t y  
(;) 
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Annu a l  
r a b i e s  
0-0-0 SJwnk ra t) i e s  c a s E: t3 
8-11-8 Skunk p e l t s  
W i nt e r  t r a p p i n g  6 5 - 6 6 - 67 - 6 8 - 69 -
s e a s on 6 6  6 7  6 8  69 7 0  
Ave r a g e s " '"'"' "'  * . 46  . 5 1 . 8 9 7 r.: p e l t v a l u e  ( $ ) • _> 
7 0- 7 1 - 7 2 - 73 - 7 1l - 7 5 - 7 7 1 '1 2 7 3 74 7 5 7 6  7 7  
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F i g . 2 2 .  Numb e r  o f  s k unk p e l t s  p u r c h a s e d  by a H amb l en Coun t y  fu r de a l e r  d u r in g t h e 
w i n t e r  ( Nov emb e r - �'la r c h )  t r ap p i n g s e a s o n , 1 9 6 5 - 1 9 7 7 ,  and t h e  n umb e r  o f  r ab i d  s kunks  
r e p o r t e d  from H a mb l en County  and  five c on t i gu o u s  c o un t i e s  ( G re e n e , C o c ke , Je ffe rs o n , 




1 2 6  
e x t e n d s  f ar t he r n o r t h  t h an G r a i n g e r  C o un t y , t h e  l a t t e r  d o e s 
l i e j us t  s ou t h - s o u t hw e s t  o f  H an c o c k  C ou n t y  ( F i gur e 1 ,  p a g e  
1 1 ) . T h e re f o �e , t h e  i d e a  o f  a s ou t hwa r d  p r o g re s s i on o f  
rab i e s  i n fe c t i on amon g s kunk s i s  a v i ab l e  h yp o t he s i s .  
Dur i n g  1 9 6 9  t h e r e  w e r e  3 0  re p o r t e d  rab i e s c a s e s  l n  
t h e  s i x - c o un t y  un i t ,  and 2 3  o f  t he s e  c as e s  we r e  a mo n g  s k unk s . 
S ix t y  p e rc e n t  ( 1 8 / 3 0 )  o f  t h e s e  c a s e s  o c c u r re d in t h e  Ap r i l ­
Oc t ob e r  p e r i od w h i ch wa s a ft e r  the  1 9 6 8 - 1 9 6 9 t rapp i n g  s e a s o n 
and b e fo r e  t he 1 9 6 9 - 1 9 7 0 t r ap p i n g  s e a s on .  
Dur i n g  t h e  two y e ar s  ( 1 9 7 0 - 1 9 7 1 )  fo l l ow i n g  the  1 9 6 9  
out b re ak ,  r ab i d  s kunk s c on t i nue d t o  o c c u r  s p o r a d i c a l l y .  Dur i n g  
t h i s  p e r i o d  t h e  numb e r  o f  s kunk p e l t s  s o l d  b y  t ra p p e r s  ln ­
c re a s e d ( 1 9 7 0 - 1 9 7 1  s e a s on )  and t h e n  d e c r e a s e d  ( 1 9 7 1 - 1 9 7 2  
s e a s  on)  . I n  1 9 7 2  t h e  s i x - c ounty  un i t  e xp e r i e n c e d  a s e c o n d  
up s ur g e  o f  s kunk r ab i e s  c a s e s  w i t h  3 2  r e p o r t e d  c a s e s , 3 0  
s kunk s  and two  cow s ( s e e  App end i x  G ) . S i xt y - s i x  p e r c en t  
( 2 1 / 3 2 )  o f  t h e s e  c a s e s  o c c ur r e d in the mon t h s  o f  M a r c h  and  
Ap r i l , a ft e r  t h e  bulk  of  t h e  1 9 7 1 - 1 9 7 2  t ra p p i n g  s e a s on .  A s  
s e e n  in  the  1 9 6 9  o u t b r e a k , t he numb e r  o f  s k unk p e l t s  s o l d  b y  
t ra p p e r s  w a s  l ow e r in  t h e  w i nt e r  i mme d i a t e ly p re c e d i n g  t he 
outb re a k  t h an t h e  w in t e r  ap p r ox i mat e l y o n e  ye a r  p r i o r  t o  t h e  
out b re a k . I n  t h e  w int e r  imme d i a t e l y  fo l l ow in g  t h e  1 9 7 2  cut ­
b r e ak ( 1 9 7 2 - 1 9 7 3  s e a s on ) , t h e  numb e r  o f  s kunk p e l t s  c o l l e c t e d  
b y  t ra p p e r s  i n c r e a s e d  from fh e  numb e r  s o l d  i n  t h e  w i n t e r  p re ­
c e d i n g  t h e  out b re ak . 
F o l l ow in g  the  1 9 7 2 - 1 9 7 3 t r app in g s e a s o n t h e  nu mb e r  o f  
1 ? -- I 
s kunk p e l t s  s o l d  b y  t r ap p e r s  d e c re a s e d  for  two c o n s e cut i v e  
s e as ons  in  t h e  p r e s enc e o f  mod e r at e l e ve l s  o f  re p o r t e d  
s kunk r ab i e s  c a s e s  dur i n g  1 9 7 3  ( f i ve c a s e s ,  a l l  J e f fe r s on 
Coun t y )  and 1 9 7 4 ( s i x c a s e s ) . Du r i n g t h e  1 9 7 4 - 1 9 7 5 t rapp in g 
s e a s on ,  no s kunk p e l t s  w e re s o l d  b y  t rapp e r s . B a s e d  on t h e  
dat a f r o m  p r e v i ou s  y e a r s  a r i s e  i n  t h e  numb e r  o f  s kunk p e l t s  
s o l d  w o u l d have  b e en e xp e c t e d  dur i n g  t he 1 9 7 4  1 9 7 5  t rapp i n g  
s e a s o n .  I t  i s  in t e re s t  g t o  no t e  t h a t  the  t o t a l ab s en c e  o f  
s k unk p e l t s d ur in g  the 1 9 7 4 - 1 9 7 5  s e a s o n i mme d i at e l y ? re c e de d  
t he ye ar , 1 9 7 5 , w i t h  t h e  l ow e s t  numb e r  o f  r e c o r d e d  rab i e s  
c as e s  ( 3 ) in  t he s tudy r e g i o n dur i n g  any ye ar fo r wh i c h  d a t a  
a re a v a i l ab l e  ( T ab l e  1 0 , p a g e  5 5 ) . Dur in g 1 9 7 5 t he re w e r e  n o  
r e p o r t e d  c as e s  o f  s k unk rab i e s  l n  t he s i x c o un t i e s . 
B a s e d  on t he o c c u r r e n c e  o f  s k unk r a b i e s  out b r e a k s  
du r in g  1 9 6 9  a n d  1 9 7 2 , a n  o u t b re a k  mi g h t  h a ve b e e n e x p e c t e d  
dur i n g  1 9 7 5 , I n s t e a d , the up s u r g e  o f  re p o r t e d  s k unk r ab i e s  
c a s e s  o c c u r r e d d u r i n g  1 9 7 6  whe n 1 5  s kunk rab i e s  c a s e s we r e  
r ep o r t e d  i n  G r e e n e  C ount y .  T h i s  1 9 7 6 up s u r g e  fo l l owe d a 
s l i gh t  r e a s e  i n  t h e  numb e r  o f  s kunk p e l t s  s o l d  b y  t rap p e r s . 
Wh i l e  r e a 1 i : in g  a l l t h e  l im i t at i o ns  o f  t h e  d a t a  p r e -
s en t e d  i n  F i g .  2 2 , s ev e r a l  p a t t e rn s  d i d  a p p e a r  dur i n g  t h i s  
p e r i od . N o t i c e ab l e  p e a k s  i n  the  numb e r  o f  r e p o r t e d  s kunk 
rab i e s  c a s e s  w e re s ep a r a t e d by t h re e  o r  f o u r  ye a r s . T h e  
w in t e r s  p r e c e di n g  t h e  o u t b r � a k s  o f  1 9 6 9  and 1 9 7 2  we re  n o t  
c h a r ac t e r i z ed b y  h i gh e r  t h an n o rmai c ap t u r e s o f  s k unk s . I n  
fac t , p e ak s  i n  t h e  numb e r  o f  s k unk p e 1 t: s  s o l d  o c cur re d i n  a 
1 2 8  
win t e r  ( 1 9 7 0 - 1 9 7 1 )  b et w e e n  t he 1 9 6 9  and 1 9 7 2 u p s ur ge s  a n d  
t h e  win t e r  ( 1 9 7 2 - 1 9 7 3 )  imme d i a t e l y  f o l l ow i n g  t he 1 9 7 2  o ut ­
b re ak . 
A g radua l d ec l i ne in  t h e  numb e r  o f  s kunk s  c o l l e c t ed b y  
t rappe r s  in n o r t h e a s t e rn T e nne s s e e  p r i o r  t o  t h e  inc re a s e in  
s kunk r a b i e s  c a s e s  w a s  s im i l a r  to  d a t a  for  the  e n t i r e  s t a t e  
( F i g . 2 3 ) . T h e r e  was  a p re c ip i t ou s  d e c l i ne i n  t h e  numb e r  o f  
s t r i p ed s k un k  p e l t s  s o l d  b y  a l l T e nne s s e e  t rapp e r s  dur i n g 
t h e  1 9 5 0 ' s  ( W a r r e n  1 9 7 5 : 4 6 ) . I n  the  s e a s o n  d e s i gn a t e d  a s  
1 9 5 3  o ve r  2 4 , 0 0 0  s t r i p e d  s k unk p e l t s  we r e  pu r c h a s e d  b y  fu r 
b uy e r s  i n  T en ne s s e e ,  b ut b y  1 9 5 8  t h e  n umb e r  h a d  d ec l i n e d t o  
l e s s  t h an 2 , 0 0 0  and g e ne r a l l y  re ma in e d  b e l o w  3 , 0 0 0  p e l t s p e r  
a r  i n to t h e  e ar l y  1 9 7 0 ' s .  I n  a n  an al y s i s  o f  t h i s t re nd 
Wa r r e n  ( 1 9 7 5 : 2 6 )  s t at e d  t h a t  t h e re ' ' i s  n o  c o r r e l a t i on b e t w e e n  
t h e  n umb e r s  o f  p e l t s  m ar k e t e d  and p e lt p r i c e . S kunk p o p ul a ­
t i o n s  ap p e ar t o  b e  d e c l i n i n g . "  Repor t e d s kunk r ab i e s  c as e s  
f i r s t  app e a r e d  in  T enne s s e e  d u r i n g  1 9 5 0  and c o nt i n ue d t o  
o c c u r  a t  l ow b ut p e r s i s t en t  l e ve l s  in  t h e  s t a t e  d u r i n g  t h e  
1 9 5 0 ' s  and e a r l y  1 9 6 0 ' s . T h e  r i s e  o f  s kunk r ab i e s  c a s e s i n  
T e nn e s s e e b e g a n  i n  t h e  e a r l y 1 9 6 0 ' s  a n d  m a j o r  out b r e a k s  
o c c ur re d i n  1 9 6 5  a n d  1 9 7 2 .  Howe ve r ,  t he s e  d i s t i n c t  f luc t ua ­
t i o n s  o f  r e p o r t e d  rab i e s  amo n g  s k unks  w e r e n o t  a s s o c i a t e d  
w i t h  any no t i c e ab l e  f l u c t ua t i o n s  i n  t he numb e r s o f  s k unk 
p e l t s  s o l d  b y  T enne s s e e  fur · t r arp e r s . 
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5 3  5 5  
-..----..-- N umb e r  o f  s t r i ped  skunk p e l t s  pur c h a s e d  b y  
fur b uy e r s  i n  T e nne s s e e  ( a f t e r  Wa r r e n  
--D--G-
5 7  5 9  
1 9 7 5 : 4 6 ) . 
Numb e r  o f  re p o r t e d  s kunk rab i e s  
c a s e s  i n  T e n ne s s e e  ( T ab l e 1 .  p a g e  5 �  
6 1  6 3  6 5  6 7  6 9  7 1  
Y e a r  
7 3  7 5  
1 3 0  
1 2 0  
1 1 0  
1 0 0  U) (!) 
U) 
9 0  C\i u 
U} 
8 0  (!) 
· rl 
,Ll ell 
7 0  � ·  
6 0  
If) 
5 () 4-1 0 
4 0  h (l) 
3 0 z 
2 0  
1 0  
F i g . 2 3 . R e 1 a t  i o n  s h i p b e  h J  e en t h e  n urn b e r o f s t r ipe  d s k 
i n  T e n n e s s e e  and t he l e ve l  o f  r ep o r t ed s kunk rab i e s  c a s e s  
p e l t s pur c h a s e d b y  f u r  b uy e r s  




I V .  RAB I E S  C AS E S  I N  RE LAT I ON T O  MAJOR 
E N V I RON�ffiNTAL FEATURE S 
1 3 0 
S e ve ral  e n v i r o n me nt a l  a t ur e s  w e r e  c o ns i d e r e d  re l e ­
vant t o  t h e  d i s t r i b ut i on p a t t e rn o f  repo r t e d  r ab s c a s e s  
and t h e  s t r i p e d  s kunk s  wh i ch w e re no t a s s oc i a t e d  w i t h  r e -
p o r t e d  s kunk r ab i e s  c a s e s . T h e s e  fe a t u r e s we r e  t h e r a l  
t o p o g ra p hy , amount o f  fo re s t /wo o d l and c ov e r , and t h e  p r e s en c e 
o f  human p o p u l at i on c en t e rs , c a ve s , a n d  l ak e s and r i ve rs . 
The d a t a  r e g ar d i n g  t h e s e  f e a t u r e s amo n g  t h e  4 8  t rap a r e a s  
are  s ummar i z e d  i n  T ab l e  2 8 . 
E ac h  t ra p  a r e a  w a s  a s s i gne d t o  one  o f  t w o  t o p o g ra p h i ­
c al c a t e go r i e s b as e d o n  e l e v a t i o n da t a  g iv e n  on U . S .  G e o ­
l o g i c a l  S ur v e y  map s . N o  t ra p  ar e a  w a s  c o n s i d e r e d  t o  b e  
t o t a l l y  w i t h i n  the mount a in ou s  p o r t i o n  o f  t he s t udy a re a , 
b ut t h e  1 8  t r ap a re a s  w h i ch d i d  c o n t a i n  e l e va t i o n s  in e x c e s s  
o f  6 0 0  m ,  an a r b i t ra r i l y c h o s en f i gu re , we r e  d e s i gn a t e d  a s  
h a v i n g  a moun t a in / v a l l e y t o po g raph y . T h e  r e m a i n i n g  3 0  t ra p  
a r e a s  we r e  c o ns i d e red  t o  h av e  a v a l l ey t o p o g r a p hy . 
The r e  a r e  1 9  re c o gn i z e d  c a s e s  i n  1 2  t r ap a r e a s  o f  t h e  
s t u dy a r e a  ( F i g .  2 4 ) , a n d  p ro b &b l y  o t h e r s  wh i ch h ave n o t  ye t 
b e e n  fo rmal l y  r e c o rde d .  A b r i e f  d e s c r ip t j o n  i s  g iv e n  fo r 1 8  
o f  t h e s e  1 9  c av e s b y  e i t h e r B a r r  ( 1 9 6 1 )  o r  �!a t t h ev;s ( 1 9 7 1 ) , 
and t h e s e  d e s c r ip t i o n s  me n t i o n  � e i the r e p re s e n c e  o f  b at s  
no r in d i c a t i o n s  o f  b a t  h ab i t a t i o n .  �any o f  t h e s e  c a ve s a re 
e i t he r w e t  and mud dy o r  c o n t a a c t i ve s t r e ams , and  Maho n 
T a b l e 2 8 .  M a j or envirorwe ntal f eat ur e s o f  the 48 t rap areas . 
Human 
T rap populat i on 
a r e a  c e nt e r (s ) 
1 N o ne 
2 Y e s  
J None L� N o ne 
5 N o ne 
6 None 
7 N o ne 
f3 No ne 
9 No ne 
1 0  N o-ne 
1 1  None 
1 2  No ne 
1 3  N o ne 
1 L1- N o n e  
1 5 N o n e  
1 6  Y e s  
1 7  No ne 
1 8  N o ne 
1 9  No ne 
2 0  N o n� 
2 1  N o ne 
2 ?  - '- N o ne 
2 3  N o n e 
24 N o n e  
R e c o g ni z e d  Lak e o r  
C:t:l.Y�(.§_L_�- r i v e r  
N o n e  Y e s  
Y e s  ( 1 ) Y e s  
No ne No ne 
None Y e s  
No ne Y e s  
N o n e  Y e s  
Y e s  ( 1 ) No n e  
No ne N o n e  
N o n e  Y e s  
Y e s  ( 2 ) Y e s  
None Y e s  
Y e s  ( l )  No ne 
Ye s ( 1 )  Y e s 
N o ne Y e s  
N o ne Y e s  
Ye s ( 2 ) Y e s  
Y e s  ( 1 ) Y e s  
None Y e s  
N o ne N o n e  
N o n e  Y e s  
None Y e s  
None Y e s  
N o n e  Y e s  
N o n e  Y e s  
Approx imate rang e  
i n _��l e vat i o n ( m )  
2 7 0- 460  
3 00- 460  
3 .50- 460  
300- 480  
340- 400  
270- llJ O 
3 00- 49 0 
3 3 0- 490  
300- 480  
300- 3 8 0  
300- 42 0 
3 30- 4-4 0  
3 00- 4 0 0  
2 7 0- 3 9 0  
3 35- 7 3 0  
3 1 0- 7 3 0  
330- 730  
430- 850  
360- 1 , 040 
340- 9 8 0  
360- 9 5 0 
3 6 0 - 8 50 
360- 790  
400- 98 0 
Forest/wood-
l and c o v e r  Topograph i c  
i nd e x  ( 0-4 ) d e s ignat i o n 
0 . 8 9 Val l ey 
0 . 58 Vall ey 
1 , 09 Val l ey 
0 . 7 0 Val l ey 
1 . 2 6 Val l e y  
1 .  41.} Val l ey 
1 .  5 8  Val l ey 
1 . 42 Val l e y 
0 . 87 Vall ey 
1 .  68 Val l ey 
1 .  88  V al l ey 
2 . 1 2  Val l ey 
1 . 38 Val l ey 
1 .  97 Val l e y  
2 . 42 IIJl t n/Val l ey 
1 .  34 M t n/Val l ey 
1 . 45 Nl t n/Val l ey 
2 . 43 Nl tn/Val l ey 
3 . 02 �'!t n/Val l ey 
1 . 6 2 Nl t n/Val l ey 
3 . 69 lwi t n/Val l ey 
3 . 07 M t n/Val l ey 
2 . 9 5 M t n/Val l e y  




T a bl e 2 8 , c ont i nu e d . 
Human Fo r e s t/w o o d -
Trap popu l a t i o n  R e c o gn i ze d  L a k e  o r  Approxima t e  rang e 
l and c ov e r  ·r opog raph i c  
a r e a  c ent e r � s i c ave { s } r i v e r  i n  e l evat i o n  � m }  i nd e x  { 0 - 4 } d e s igna t i o n  
2 5  N o n e  N o ne Y e s  4 ) 0- 8 8 0  ) . 2 6 M t n/Val l ey 
26 N o n e  None N o n e  4)0- 8 5 0 3 . 7 3 l'vlt n/Val l ey 
2 7  N o n e  None Y e s  3 7 0 - 1+6 0  1 . 1 1  Val l e y 
2 8  N o n e  Y e s  ( 1 }  Y e s  3 7 0- 49 0  0 . 6 8 Val l e y  
2 9  None Iio ne Y e s  4 0 0- 1 , 1 6 0  1 .  95 ttlt n/Val l ey 
J :;  No ne None Y e s  3 3 0 - 4 0 0  1 .  9 2  Val l ey 
) 1  N o n e  Y e s ( 4 )  Y e s  ) ) 0 - l� ) O  1 .  53 V a l l e y  
J 2  N o n e  Y e s  ( 1 ) N o n e 4 0 0 - 4 6 0  0 . 5 2 Va l l ey 
J J Ye 13 None Y e s  4 0 0 - 4 9 0  0 . 7 3 Val l e y 
Jl� N o ne None Ye s l J.OO- 5 5 0 1 . 44 V al l e y 
3 5 N o n e  N o ne N o n e  4 6 0 - 1 , 2 2 0  3 . 2 5 M t n/Val l ey 
) 6  No ne None Y e s  ) 2 0 - 430 0 . 68 Val l ey 
37 None None N o ne 3 3 0 - 4 0 0  0 . 5 5 Va l l ey 
3 R  N o n e  Y e s  ( 1 ) None 3 7 0 - 46 0 0 . 7 8  Va l l ey 
3 9  Y e s  Y e s  ( 1 ) N o ne 4 0 0 - 49 0 0 . 68 V a l l e y  
4 0  N o n e  N o n e  Y e s  4 0 0 - 4 9 0  0 . 44 V a l l e y  
4 1  N o n e  N o ne N o ne 3 3 0 - 4 9 0  0 . 8 V a l l ey 
42 N o n e  None None 3 3 0 - 400 0 . 6 3  Val l ey 
4 3  None None None 4 ) 0- 55 0 1 , 4 0 V a l l ey 
4 4  N o ne N o ne None 430- 58 0  0 . 5 0 Va l l ey 
4 5 N o n e  None N o ne 3 5 0 - 640 1 .  8 3  .Mtn/Va l l ey 
4 6  N o n e  None N o n e  ) 6 0 - 640 1 . 48 Mtn/Val l e y 
N o n e  Y e s  ( 2 ) None 4 0 0 - 6 1 0  0 . 9 2 lYlt n/Val l e y 
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1 3 4 
( 1 9 7 3 : 6 7 ) no t e d  t h at o v e r  9 0  p e r c e n t  o f  t h e  c a v e s c o n t a i n i n g  
b at s  h i s  T e n n e s s e e  s t ud y  w e r e  e i t h e r w e t  o r  c on t a i n e d  
a c t i v e s t r e am s . 
T h i r t y - o n e  o f  t he 4 8  t r ap a r e a s  w e r e  c o n s i d e r e d  t o  
c o n t a i n  s i gn i f i c ant c o n t a c t  w i t h  l a ke s an d / o r  r i ve r s . How ­
e v e r ,  a l l t ra p  a r e a s c o n t a i n  s m a l l  s t r e a ms a n d  n ume r o u s  fa rm 
p on d s . 
On l y  fo ur t ra p  a r e a s  we r e  c o n s i d e r e d  t o  c o n t a in s i g ­
n l  c an t  c o nc e n t r a t i o n s  o f  h uman p o pu l a t i o n . S e v e r a l  o t h e r 
t rap a r e a s  h av e  s m a l l e r  c o mmun i t i e s  wh i c h  s e r v e  a s  c ent e r s  
o f  c o mme r c e , b ut many p e o p l e  iio r k i n g  i n  t h e s e  s ma l l t ow n s  
l i v e  i n  r u r a l  a r e a s  a w a y  f r om t he c o n c e n t r a t i o n o f  c o mme rc i a l 
b u i l d i n g s . 
T h e  amo un t  o f  f o r e s t /wo o d l and c ov e r  i s  e x p r e s s e d  b y  
a n  i n d e x  w h i c h r a n g e d  fr om 0 f o r  a r e a s  w i t h  t h e l e a s t  amo unt 
o f  c o v e r  t o  f o u r  fo r a r e a s  w i t h t h e  mos t f o r e s t /w o o d l a n d  
c o v e r .  U s i n g  t h i s  s y s t e m  t h e  v a l u e s  amo n g  t h e  t ra p  a r e a s  
ran g e d  f r o m  a l ow o f  0 . 4 9 i n  t r ap a re a 4 0  t o  a h i g h o f  3 . 8 8 
in t ra p  a r e a  2 4 . T r a p  a re a  2 4  i s  n o r t h  o f  a n d  a d j a c e n t  t o  
t h e  G r e a t  Smo ky Moun t a in s  N a t i o n a l  P a r k . 
The d a t a f r o m  t h e  s t udy s u g g e s t  t h a t r e p o r t e d  r ab i e s  
c as e s , a n d  p e rh a p s  a c tu a l  r ab i e s  c a s e s , d i d  no t o c c u r  
r a n d o m l y  w i t h i n t h e  s t u d y  a r e a  o ve r  t h e  1 9 7 2 - 1 9 7 6  p e r i o d .  
I n  f a c t , r ep o r t e d  r ab i e s  c a � e s  a p p e a re d  t o  b e  c l us t e r e d  i n  
s e v e r a l  f o c i  o f  d i f f e r e n t  g e o g r a p h i c a l  s i z e . S o me o f  t h e  1 7  
s t r i p e d  s kun k s  �h i c h we r e  n o t  a 3 s o c i a t e d w i t h  r e p o r t e d  s k un k  
1 3 5  
r ab i e s  c a s e s ( F i g .  2 1 , p a g e  1 2 1 )  w e re l o c a t e d  in t r ap a re a s  
wh i c h  d i d  n o t  c on t a i n  an y r e p o r t e d  r ab i e s c a s e s  ( T ab l e  2 0 , 
p a g e  9 7 ) . T h e  go a l  o f  l an d s c ap e  ep i z o o t i o l o gy i s  to  e s t ab ­
l i s h  whe t h e r  any env i ronme nt a l  d i s e as e  d e t e rm i n ant s in f l u ­
enc e t h e  o c c u r r e n c e  o f  d i s e as e .  S inc e the  d i s t r i b ut i o n  o f  
r ep or t e d  s k unk rab i e s  c a s e s  d i d  n o t  e n c o mp as s a l l  the  t r ap 
a r e a s  w i t h  e vi d e n c e  o f  s t r i p e d  s k unk inhab i t a t i on , one ap ­
p r o a c h  t o  t h i s  a s p e c t  o f  d i s e a s e e c o l o gy i s  t o  e s t ab l i s h  
whe t h e r  any e n v i ronme nt a l  d i f fe r e nc e s  e x i s t e d  b e tw e e n t h e  
t r ap a r e a s  w i t h  r e p o r t e d  r ab i e s  c a s e s  and  t h e  t ra p  are a s  
cont a in i n g  s t r i p e d s kunk s n o t  a s s oc i a t e d w i t h  r e p o r t e d  s ku nk 
rab i e s  c as e s . 
T h e  p o i n t  c o r r e l a t i on c o e ff i c i e n t  ( F i g . 8 ,  p a g e  5 1 ) 
was  e mp l o y e d  t o  i n d i c a t e whe t h e r t he t r ap a r e a s  w i t h  r e p o rt e d  
r ab i e s  c a s e s  w e r e  envi ro nme nt a l l y  d i f f e r e n t  f r o m  t h e  t r ap 
ar e a s  c on t ain in g s t r i p e d s k un k s n o t  a s s o c i a t e d  w i th r e p o r t e d  
s kunk rab i e s  c as e s . Rep o rt e d  rab i e s  c a s e s  amo n g  a l l  s p ec i e s  
w e r e  u s e d  in t h i s  ana l y s i s  b e c a us e c l in i c a l  rab i e s  amon g t h e  
two c ow s , a h o r s e , an d a do g may have  re s ul t e d  fr o m  i n fe c t i o n  
b y  a rab i d  s kunk . C l i n i c al r ab i e s  in t he g r ay fox cou l d  
h ave o c cur r e d  inde p e n d e nt l y  o f  rab ie s in s kunk s . 
I n  r e g a rd t o  human p o p u l at i o n  c e n t e rs an d t h e  1 9  
re c o gn i z e d  c ave s in t h e  s t udy a re a ,  t he ana l y s i s  r e ve a l e d  
a l mo s t  n o  d i f fe r e n c e  i n  t h e · d e gre e o f  g e o g raph i c a l  as s o c i a ­
t i on amo n g  r e p o r t e d  r ab i e s  c a s e s  and t h e  s t r i p e d  s kunk s n o t  
a s s o c i a t e d  w i t h  re p o rt e d  s k unk r ab i e s  c as e s  ( T ab l e  2 9 ) . 
Tab l e  2 9 . T h e  de g r e e  o f  o g rap h i c a l  a s s o c i a t i on b e tw e e n  t r ap a re a s  w i t h  re p o r t e d  r ab i e s  
c a s e s  ( a l l  s p ec i e s ) , t rap a r e a s  w i t h s t r i p e d  s k unk s n o t  a s s o c i a t e d  w i th r e po r t e d  s k unk 
rab i e s  c a s e s  ( NAW RS RC ) , and t r ap a re a s  w i t h  s e l e c t e d  e nv i r o n me n t a l  fe a t ure s . a 
T r ap a r e a s  
T r ap a r e a s  wi t h  repo r t e d  r ab i e s  c a s e s  w / s t r i p e d  
1g75c s k un k s  D i f fe r -
e r  o f  1 9 7 2 b 1 9 7 3  1 9 7 4  1 9 7 6  ( A )  NAW RS RC ( B )  e n c e  
F e a t u re t r aE a r e a s  8 2 4 8 1 5  1 5  A - B 
! I uman 
p op u l at i o n  
c en t e r  
R e c o gn i z e d  
c a ve s  
L a k e s  / r i ve rs  
V a l l e y  
t o p o g raphy 
un t a i n /  
va l l e y  
t o p og r aphy 
4 + 0 . 0 6 7  + 0 , 3 1 4  - 0 . 0 9 1  - 0 . 1 3 5  + 0 . 1 2 8 
1 3  - 0 . 1 4 7  + 0 . 1 0 8  - 0 . 1 8 4 - 0 . 1 4 2  0 . 0 1 1  
2 9  - 0 . 3 2 4  + 0 . 1 6 9  - 0 . 0 6 4  0 . 3 2 4  - 0 . 3 7 3  
3 0  + 0 . 2 3 1 + 0 . 1 6 2  + 0 , 0 7 8  0 + 0 . 1 5 1  
1 8  - 0 . 2 1 3  - 0 . 1 6 2  - 0 . 0 7 8 0 0 . 1 5 1  
+ 0 . 1 2 2  + 0 . 0 0 6 
0 . 0 0 6  0 . 0 0 5  
+ 0 . 0 6 7  - 0  . 30  6 
+ 0 . 2 4 4  - 0 . 0 9 3  
- 0 . 2 4 4  + 0 . 0 9 3  
B Ge o g r ap h i c a l  a s s oc i at i o n i s  e xp re s s e d b y  the p o i n t  c o r r e l a t i on c o e f f i c i e n t . 
bn a s e d  on the l oc a t i on o f  7 5  p e rc e n t  ( 1 8 / 2 4 ) o f  t h e  re p o rt e d  r ab i e s  c a s e s  du r i n g  
1 9  7 2 . 
e s i n g l e  h o r s e  rab i e s  c a s e  i n  1 9 7 5  i s  n o t  co n s i d e re d  a s  a s e p a r a t e  y e a r  b u t  i s  
i n c l ud e d  i n  t h e  tot a l . �--' 
VI 
0\ 
1 3 7  
I n  r e g a r d  t o  t op o graphy t h e  ana l y s i s  s h ow e d  t h at b o t h  g ro up s 
o f  a n i Tia l s  h ad p o s it i ve as s o c i at i o n s  w i t h  v a l l ey t o p o g raphy , 
and a ga i n  the  c o e f fi c i e n t s  o f  a s s o c i at i o n  w e re s im i l a r .  Th e 
mo s t  n o t i c e ab l e  d i f fe r e n c e  w a s  w i t h  r e s p e c t  t o  l ak e s  and 
r ive r s . Du r i n g the  1 9 7 2 - 1 9 7 6  p e r i od r ep o rt e d  rab i e s  c a s e s  
h a d  a n e g a t ive s t at i s t i c a l  a s s o c i at io n  ( - 0 . 3 7 3 )  w i t h  t h o s e 
t r ap a r e a s  c o n t a in in g  ma j o r l a k e s  and/ o r  r i v e r s  wh i l e t h e  
s t r i p e d s k unk s n o t  as s o c i at e d w i t h  r e p o r t e d s k unk r ab i e s  
ca s e s  s howe d  a s l i gh t l y  p o s i t i ve s t at i s t i c a l  a s s o c i at i on 
( + 0 . 0 6 7 )  w i t h  t h e s e  t r ap a r e a s . S ome r e p o r t e d  r ab i e s  c a s e s  
d i d  o c c u r  n e a r  r i ve r s  and l ak e s , p a rt i cu l ar l y  1 n  t ra p  ar e as 
1 ,  2 ,  3 4 , and 4 0 . H ow e ve r , t h e  c onc e n t r a t i o n  o f  r e p o rt e d  
r ab i e s  c a s e s in  n o rt he rn G re e ne C o unty was  s o me d i s t an c e  
f r o m  a m a j o r  l a ke or  r i ve r . 
Wh i l e  t h e  ne g a t ive a s s oc i at i o n  b e t w e e n  c a v e s  and re ­
po r t e d r ab i e s  c a s e s  i s  not  l a r g e  ( - 0 . 0 1 1 ) , c ave s a r e  mo r e  
ab undan t i n  t h e  c en t ra l  p ar t  o f  t h e  s tu dy a re a a n d  mo s t  o f  
the  r e p o rt e d  r ab i e s  c a s e s  o c c ur re d  in  t he n o r t h e a s t e rn and 
n o r t hwe s t e rn p a r t s o f  the t h r e e - c ou n t y  are a . T h i s  l a c k  o f  
g e o g r ap h i c a l  ove r l ap i n  t h e  d i s t r i but i on o f  c a v e s  and r e ­
p o r t e d  r ab i e s  c a s e s  do e s  n o t  s up p o rt t he i d e a  t h at t e r r e s t r i a l  
wi l d l i fe a r e  i n fe c t e d  w i t h  r ab i e s  t h rou g h  c o n t a c t  w i t h  r ab i d  
c a ve - dwe l l in g  b a t s . The  r o l e  o f  b a t s  a s  a p o s s ib l e s o ur c e  
o f  t h e  rab i e s  v i rus for t e r r e s t r i a l  w i l d l i fe i n  t he s t udy 
a r e a  c o u l d  n o t  b e  a s c e r t a i ne d ,  b u t  b at s  a re p r e s e n t  in t h e  
s t udy are a a n d  t h e y  ma y u s e  ab a n d o n e d b u i l d i n g s  o r  t r e e s  
1 3 8  
r at h e r t h an c a v e s  a s  r o o s t i n g  s i t e s . 
B o t h  r e p o r t e d r ab i e s  c a s e s  and t h e  s t r i p e c  s kunk s 
n o t  a s s o c i a t e d w i t h  r e p o r t e d  r ab i e s  c a s e s  s ho we d a d e g re e  
o f  p o s i t i v e s t a t i s t i c a l  a s s o c i a t i o n  w i t h  t h e  f o u r t ra p  
a r e a s  c o n s i d e r e d  a s  c e n t e r s  o f  human p o p u l a t i o n . T h e  i n d i ­
c a t i o n  t h a t  r e p o r t e d  r ab i e s  c a s e s  we r e  n o t  s t r o n g l y  a s s o c i -
a t e d  w i t h  t h e s e  a r e a s  o f  h i  h u m a n  po p u l a t i o �  d e n s i ty 
s u g g e s t s t h a t  t h e  r e p o r t i n g  o f  r a b i e s  c a s e s  may n o t  b e  c om -
p l e t e l y  d e p en d e n t  o n  l a r g e n umb e r s  o f  h uman ob s e rv e r s . s e d  
o n  ob s e r va t i o n s  dur i n g  t h e  t r ap e f  r t , t he h uman p o p ul a t i o n  
d en s i t y  wi th i n  t h e  s tu dy a r e a  d i d  n o t  v a r y  s u f f i c i e nt l y t o  
a c c o un t  f o r  t h e  no t i c e a b l e  c o n c e n t ra t i o n s  o f  r e p o r t e d  r a b i e s  
c as e s  e a s t e rn G re e n e  C o u n t y  a n d  n o r t hw e s t e rn J e f f e r s on 
C ou n t y  o r  t h e  t o t a l l a c k  o f  r e p o r t e d  r ab i e s  c a s e s  i n  C o c k e  
C o u n t y  a n d  we s t e rn G r e e n e  C o u nt y . 
T h e  an a l ys i s  w i t h  re s p e c t  t o  t h e  amo un t o f  f o r es t /  
w o o d l an d  c o v e r ,  t h e  on l y  e n v i ro nme nt a l  t o r  wh i c h  v ar i e d  
o v e r  a q u a n t i t a t i ve s p e c t rum r a t he r t h an a p r e s e n t  o r  
ab s e n t  s i gn at i o n ,  wa s s l i gh t l y  d i f fe r e n t . T h e  46  r e p o r t e d  
r a b i e s  c a s e s  w i t h  d o c u me n t e d  l o c a t i o n s  wer e d i v i d e d  in t o  two 
g ro u p s , e a r l y rab i e s c a s e s  and l a t e  r a b i e s  c a s e s  ( F i g .  2 5 ) . 
Th o s e  c a s e s  re p o r t e d  f r o m  J an u a ry t h r o u gh M a r c h  we r e  d e s i g ­
n at e d a s  e a r l y r ab � e s c a s e s . The r e  w e r e  2 0  e a r l y  r ab i e s  c a s e s  
d u r i n g  t h e  1 9 7 2 - 1 9 7 6 p e r i o d , a l l  o f  wh i ch o c c u r r e d am o n g  
s t r i p e d  s k u n k s  i n  n i n e  t r ap a r e a s . T he 2 6  r a b i e s  c a s e s  
r e p o r t e d  f r o m  Ap r i l  t h r o u g h  D e c emb e r  w e r e d e s i gn at e d  a s  l a t e  
Sy!l]po l ____ __ 1'itJ!L_ ( number_) 
Report e d  rabi e s c as e s  
0 S t r i pe d  skunk . Jan-Mar 
0 Skunk , Apr i l -Dec 
® Oth e r  an imal s ,  Apri l -D e c  
( 2 0 )  
( 2 1 ) 
( 5 ) 
S t r i p e d  s kunks no t a s s o c i a t e d  w i th 
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C apt u r e s  d u r i ng t rap e f f o rt ( J )  
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4 4  
5 5 
I I t 
1 0  km 
C o unty bo undary 
--- marg i n o f  s tu dy 
area 
- - - w i t h i n  s t u dy a re a  
- - - al o ng r i v e r 
g .  2 5 .  D i s t r i b u t i on o f  r e p o r t e d  r a b i e s  c a s e s  ( a l l  s p e c i e s , 1 9 7 2 - 1 9 7 6 )  a n d  s t r i p e d  




1 4 0  
r ab i e s  c a s e s . Th e s e  l a t e  r ab i e s  c a s e s  i n c l ud e d  2 1  s kunk s ,  
two c o w s , a h o r s e , a do g ,  and a g r ay fox . S ix o f  the  1 5  
t r ap a r e a s  c on t a in i n g  re p o r t e d  rab i e s c a s e s  w e re invo l ve d  
w i t h  l a t e  rab i e s  c a s e s  o n l y .  
T h e  4 8  t r ap a re a s  we re r ank e d  b y  t h e  amount o f  f o r e s t /  
wo o d l a n d  c o v e r  a s  e xp re s s e d  b y  t h e  e s t ab l i s h e d  and 
d i v i de d in t o  e i gh t g r oup s o f  s ix t r ap a re a s  e a c h . D a t a  
r e g a rd in g  t h e  o c c ur re n c e  o f  re p o r t e d  r ab i e s  c a s e s  and 
s t  p e d  s kunk s  no t a s s o c i at e d  w i t h  re p o r t e d  s k un k  rab i e s  
c a s e s a mo n g  t h e s e  s i x g ro u p s  o f  t r ap a r e a s a r e  g i ve n  i n  
T ab l e  3 0 . 
T h e  l a r g e s t  numb e r  o f  re r t e d  r ab i e s  c a s e s  o c c ur r e d 
in t h e  g ro up o f  t r ap a r e a s  w i t h  t h e  l e a s t  amoun t o f  f o re s t /  
wo o d l a n d  c o v e r , G roup 1 .  T h e  S p e a rman rank c o r r e l a t i o n  
c o e f f i c i e n t  b e tw e e n  t h e  d e g re e  o f  r e s t / wo o d l and c o v e r and 
the numb e r  o f  re p o r t e d  r ab i e s  c a s e s  was 0 , 6 7 wh h r e p re ­
s en t s  a s i gn i f i c ant inve r s e  a s s o c i a t i o n  ( P  < . 0 2 5 ) . 
T h e  p o i n t  co rre l a t i on c o e f f i c i e nt s  b e twe e n  e ac h  g roup 
o f  t ra p  a r e a s  r anke d by c o ve r  i n d i c e s  and the  t r a p  are a s  w i t h  
s o me e a r l y  rab i e s  c a s e s , o n l y  l a t e  rab i e s  c a s e s ,  a l l rab i e s  
c a se s , and s t r i p e d  s k unk s n o t  a s s o c i a t e d  w i t h  r e p o r t e d  s kunk 
rab i e s  c a s e s  are g i ve n  in T ab l e 3 1 . T h e  e a r l y  r ab i e s  c a s e s  
h a d  t h e  l a r g e s t  p o s i t ive s t at i s t i c a l  a s s o c i at i o n  H i th t he 
t ra p  a r e a s  c o nt a in i n g t l e a s t  fo r e s t /wo o d l a n d  c ov e r . T h e  
t r ap a r e a s  w i t h  only  l at e  r a b  s c a s e s  w e r e  p re dominan t l y  
the o n e s th  me d i um fo r e s t / wo o d l and c o ve r ,  G roup 4 a re a s . 
'Pabl e 3 0 . The 4 8  trap areas ranked  by amount o f  forest/wo odland cover  ( expre s s e d  by the  
c ov er ind ex ) with  the number o f  reported rab i e s  c a s e s  ( al l  spec i e s , 1 9 7 2 - 1 9 7 6 ) and the  
number o f  s t ripe d s kunk s  not a s s oc i at e d  with  reported skunk rab i e s  cases  ( NAWRS RC ) . 
'I' rap 
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Report e d  
Fore s t/ rab i e s  c as e s  
woodland _!_212 -1976 
C..('� V e r  i nd ex Earlya Lat e r> 
0 . 49 0  
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0 . 5 5 0  
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0 . 6 7 8  
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0 .  68lt-
0 . 6 9 '?  
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0 . 7 8 0  
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Data for 6 tran area group 
Ave rage Striped  
c over Rab i e s  skunks 
i ndex c a s e s  NAW RS RC 
Group 1 
( l e as t fore s t/woodland c over ) 
0 . 5 4 5 1 3  
Grou,p 2 
0 . 7 08 5 
G rou.P. J 
0 . 9 5 5  8 
G ro up 4 








T a b l e  3 0 . c on t i n u e d . 
Report e d  Data for 6 trap area group 
Fore s t/ rabie s  c as e s  Striped skunks N AW RSRC Ave rag e S t rip e d  
T rap w o o d l and 1 272- 12?6 Ro ad- D i agno s e d  c ov e r  Rabi e s  skunks 
a r e a  c o v A r  i nd e x  Earlya Late b k i l l s  C a.eture s nega t i v e  ind e x  c as e s  NAW RSRC 
6 
1 7 
4 6  
3 1 
7 
2 0  
4 8  
1 0  
I-J- 5 
1 1  
2 9  
1 h  
1 2 
1 '' ) 
1 8  
2 3  
1 9  
2 2  
3 5 
2 5  
2 1  
2 6  
24 
1 .  !}4 2 
1 . 446 
1 . 48 5  
1 . 5 2 7  
1 . 5 8 1  
1 . 6 2 2  
1 .  6 5 2  
1 .  6 8 5 
1 . 8 3 3  
1 .  8 8 5 
1 .  9 1 7  
1 . 948 
1 . 9 68 
2 , 1 2 0 
2 . 4 1 6  
2 . 43 3  
2 . 9 54 
3 . 02 3 
3 . 07 3  
3 . 2 5 3  
3 . 2 5 9  
J . 6 8 6  
3 . 7 3 3  








a c a s e s  re p o r t e d  d ur i n g  J an u a ry - Ma rch p e r i  
b c a s e s  re p o r t e d  d ur i n g  i l - De c e rub e r  p e r i o d .  
Grou.e .5 
1 . 5 1 7 6 
G roup 6 
1 .  0 2 
Group 7 





( mo s t  fore s t/Wo o d l and c over ) 




1 4 3  
T ab l e  3 1 . T h e  d e g r e e  o f  g e o g r a ph i c al a s s o c i a t i o n b e tw e e n  
t h e  a m o un t  o f  fo r e s t /w o o d l an d  c o v e r  1 n  g r o up s  o f  s i x t ra p  
a r e a s  an d t ra p  a r e a s  w i t h  s om e  e a r l y  r ab i e s  c a s e s , l a t e  
r a b i e s  c a s e s  o n l y � al l r e p o r t e d  r ab i e s  c a s e s , a n d  s t r i p e d 
s kunk s n o t  a s s o c i a t e d  w i t h r e p o rt e d  s k un k  r ab i e s  c a s e s  
(:JAWRS RC ) • a 
G r o up s  
o f  6 
t ra p  
a r e a s 
r ank e d 
b y  
c ove r 

















S o  me i n  Al l i n 
J a n . - Ma r .  Ap r . - D e c . T o t a l  
Numb e r  ( e a r l y )  ( l a t e )  A 
o f  t r ap Numb e r  o f  t r ap a r e a s  
a r e as ----�g--------�6��----�1-s--
6 + 0 . 464 - 0 . 1 4 3  + 0 . 2 3 9  
6 - 0 . 0 2 0  +0 . 047 +0 , 0 1 7  
6 +0 . 1 4 1  + 0 , 047 + 0 . 1 5 3  
6 - 0 . 0 2 0  + 0 . 2 38 +0 . 1 5 3  
6 - 0 . 0 2 0  - 0 . 1 4 3  - 0 . 1 1 9  
6 - 0 . 1 8 2  +0 . 047 - 0 , 1 1 9  
6 - 0 . 1 8 2  - 0 . 1 4 3  - 0 . 2 5 5 
6 -i- 0 , 047 - :> . 1 1 9  
T o t al 
( St at i st i c al 
c h e c k )  
- 0 . 0 0 1  - 0 , 0 0 3  0 . 0 0 0  
S t r i p e d  
s kunk s 
NAWRS RC 
B 
1 5  
- 0 . 1 1 9  
+0 , 4 2 5  
+0 . 1 5 3  
+ 0 . 0 1 7  
+0 , 0 1 7  
- 0 . 1 1 9 
- 0 . 1 1 9  
- 0 . 2 5 5  
0 , 0 0 0  
D i  r ­
e n e e  
A - B 
+ 0 , 4 0 8  
- 0 . 408 
0 
+ 0 , 1 3 6  
- 0 , 1 3 6 
0 
- 0 . 1 36 
+ 0 , 1 ) 6 
0 . 0 0 0  
aAs s oc i a t i o n  i s  e xp re s s e d  b y  the p o i n t  c o r r e l at i o n  
c o e f f i c i e nt wh i c h r an ge s f r o m  + 1  f o r  t o t a l l y  i d e n t i c a l  
p a t t e rn s  t o  - 1  f o r  t o t a l  d i s s i  l a r i ty . 
1 4 4  
The on l y  r e p o r t e d  r ab i e s  c a s e  i n  any o f the  2 1  t r a p  a re a s  
w i t h  t h e  h i ghe s t  in d i c e s  o f  for e s t /wo o d l an d  c o ve r  o c cu r re d 
a ft e r  mi d - Ap r i l .  T h e  1 7  s t r i p e d  s k unk s wh i ch w e r e  no t 
a s s o c i a t e d w i t h  r e p o rt e d  r ab i e s  c a s e s  s ho w e d t h e  h i gh e s t  
p o s i t i ve s t at i s t i c a l  a s s oc i a t i o n  w i th t h e  1 2  t r ap a re a s  
G roup s 2 and 3 ,  a re a s  w i t h  l ow t o  mo d e r a t e  fo r e s t / wo o d l a n d  
c ov e r and b e tw e e n  t h e  group o f  a r e as wi t h  nume rous  e ar l y  
r ab i e s  c a s e s  an d t h e  gro up o f  a re a s  w i t h  nume r o u s  l a t e  rab i e s  
c as e s . T h e  a s s oc i a t i on s  amon g  t h e s e  thre e g ro u p s  o f  an i ma l s  
and t h e  r anke d g ro up s o f  t r ap a re a s  a r e  s h own aph i c al l y  
2 6 . 
T he s e  d a t a  T ab l e  3 1  and F i g . 2 6  s ug g e s t  that r ab i d  
an im a l s  i n  t h e  s t udy a r e a  w e re r e p o r t e d  p r ima r i l y  i n  t r a p  
a re a s  w i t h  s l i gh t l y  l e s s  c ov e r  ( e a r l y rab i e s  c a s e s )  o r  
s l i g h t ly mo r e  c o v e r  ( l a t e  rab i e s  c a s e s )  t h an t h e  t r ap a r e a s  
wh i c h  c o n t a in e d  s t r ip e d  s k unk s n o t  a s s o c i a t e d  w i t h  re p o r t e d  
s k unk rab i e s  c a s e s . T h e s e  th r e e  g r o up s  o f  an ima l s  
ne g a t i ve o r  l ow p o s i t i ve s t a t i s t  a l  a s s o c i a t i on s  w i th t h o s e  
t rap a r e as hav i n g  r e l a t l y  l a r g e amount s o f  f o r e s t / wo o dl an d  
c o v e r .  
V .  THE S E RUM S URVE Y AN D A:'IA L YS I S  O F  
S e ru m  S u r ve y , 1 9 7 3  
Du r i n g  1 9 7 3  t ra p p i n g  wa s c o n du c t e d from �� y t h rou 
e a r l y  Oc t o b e r . T h i s  t r a p  e &f o r t  ern l o ye d 2 , 2 3 5  t r a p  n i  t s  
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J 4 
S t r ip e d  s k unk s n o t  a s s o c i -
a t e d  w i t h  r ep o r t e d  s k unk D-CJ-0 
ra b i e s  c as e s  
Ea r l y  a n i m a l  rabi e s  c a s e s 
( J a n . -M a rc h ) , a l l  s k u nk s  • • • 
Lat e a n i m a l  r ab i e s  c a s e s  
( Apr i l - D e c . ) ,  s k u nk s , d og Q--0--0 
c at t l e , h o r s e , a nd fox 
5 
/)? 
r----r· ---- -, 6 7 8 
M o s t  f o r e s t/ 
wo o d l a nd c o v e r  
r e e  o f  f o r e s t/wo o d l c o v e r  
F i g .  2 6 . T h e  de g re e  o f  a s s oc i a t  n b e tw e e n  g r o u p s  o f  s i x t r ap a re a s  w i th v a ry i n g  
d e g r e e s  o f  f o r e s t / wood l an d  cov e r  a n d  t rap a r e a s  w i t h  s o me e a r l y  rab ie s  c a s e s , o n l y  
l a t e  r ab i e s c a s e s , a n d  s t r i pe d s ku n k s  no t a s s oc i a t e d  wi t h  re p o r t e d  s kunk r a b i e s 




1 4 6  
a t  7 9 4 s i t e s . F rom t � e  1 7 0 o p o s s um s  c ap t ur e d ,  6 5  o p o s s u m  
s e r um s amp l e s  we r e  t e s t e d  f o r p r e s e n c e  o f  r ab i e s  a n t i -
b o d i e s . T h e  d i f  r e ne e b e tw e e n  t h e  n umb e r  o f  o p o s s um s  
c a p t u re d and t h e  n umb e r  u s e d  i n  t h e  s e rum s u rv e y  w a s  t h e  
r e s u l t  o f  ( l )  t e x c l u s i o n  o f  o p o s s um s  d u r i n g  t e a r l y  
p a r t  o f  t h e  s t u dy i n  a n  e f f o r t  t o  c o n c e n t r a t e  o n  s t r i p e d  
s k unk s and ( 2 )  s e rum s amp l e s  wh h we r e  i n a d e q ua t e fo r 
a n a l y s i s . T h e  l a t t e r s i tu a t i o n  o c c ur re d  p r i ma r i l y  wh e n  o n l y  
s ma l l  b l o o d  s amp l e s  w e r e  c o l l e c t e d i n  t he f i e l d , u s u a l l y  f r o m  
ve ry y o u n g  o p o s s um s . T h e  6 5  s amp l e s  t e s t e d fo r a n t  o d i e s  
we r e  c o l l e c t e d d u r  g t h e  A u g u s t - t o b e r  p e r i o d . 
Th e s e rum an a l y s e s  p e r fo rme d a t  CDC r e v e a l  t h at o ne 
o s s um ( 1 . 5  p e r c e n t )  w a s  d e f i n i t i ve r ab i e s  s e r o p o s i t i ve ( D RS P ) , 
n in e  o p o s s um s  ( 1 3 . 8  p e r c e nt )  we r e  p r e s ump t i ve r ab i e s  s e r e -
p o s i t i v e  ( PR S P ) , a n d  5 5  ( 8 4 . 6  p e r c e n t }  w e r e  r a b i e s  s e r o n e ga t i ve 
( RS :.1 } ( T a b 1 e T h e  n i n e  P RS P  o po s s ums h a d  R F F I T  t i t e r s  
wh i c h r a n g e d f r o m  1 : 5 ,  t he m i n i m um s e r o p o s i t i v e  t i t e r  f o r 
t h i s  s tu dy , t o  1 : 7 0 .  T h e  s i n g l e  D RS P  o p o s s um h a d  a R F F I T  
t i t e r  o f  1 : 5 6 a n d  a s e rum n e ut ra l i z a t i o n ( SN )  t i t e r  o f  1 : 2 ,  
t h e  o n l y  d i l ut i o n t e s t e d .  
F e ma l e s  c omp r i s e d  6 5  p e r c e n t  ( 4 2 / 6 5 )  o f  t h e  o p o s s um s  
s amp l e d , a n d  a l l 1 0  s e ro p o s i t i v e  o p o s s um s  w e r e fem a l e s . T h e  
p r e s e n c e  o f  s e r o p o s i t i ve an i m a l s  amon g m a l e s  w a s  s i gn i f i -
c an t l y h i gh e r  ( P  < . O S )  t h a n  a wo n g  m a l e s . F o r  s t a t i s t i c a l  
a n a l y s i s  j u v e n i l e s  an d s ub a d u l t s  w e r e  c o  d in t o  a n o n a d ul t 
c a t e  ry . Wh i l e  wa s t  s e r o p o s i t iv e  op o s s um s  ( 8 / 1 0 )  w e r e  
T a b l e  :) 2 .  Re s u l t s  o f  t h e  1 9 7 3  s e r u m  s u r v e y  a mo n g  o p o s s ums b y  s e x  a n d  w e i gh t  c l a s s . 
Age Ju veni le Su badul t  Adu l t  
Wei ght c l a s s e s  a r e de f i n e d  i n  T ah l e 2 4 z E a�e Hi 7  
_ _j_ 2 3 h ___j_ 2 ·ro t a l  
S ex M F M F M F M F lVI F M F lVl F M F 
S anml e  1 6 5 1 / 9 6 1 2  3 1 1  1 3 1 0 2 3  1}2 65 0 
% T o tal 2 9 8 2 9 1 4  9 1 8  5 1 7  2 5 2 - 3 5 65 
Pre sumpt ive rab i e s  s e ropo s i t i ve ( PRS P )  
Numbe r 0 0 0 0 0 2 0 2 0 l} 0 1 0 - 0 9 9 
;� Sawpl e - - - - - - 1 7  - J 6  - 33 - - - 2 1  
)� �1/e ight - - 1 1  29 25 
c l ass 
Def init i ve rab i e s  se ropo s i tve ( DRSP ) 
Num be r 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 
;0 Sampl e - -· - - - - 8 - - - - - - - 2 2 
'}b We i e;ht 
---
- - - 6 
c s 
Al l rab i e s  s e ropo s i t ive , by w e ight c l as s  
Num be r 0 0 2 J 4 1 0 
0 1 0  1 0  
;� W e i gh t  - - 1 3  17 29 25 - - 2 4  1 5  )-' 
c l ass -f:>. <! 
1 4 8  
a d ul t s , t h e  p ro p o r t i o n  w a s  not  s i gn i f i can t l y  d i f f e r e n t  from 
nonadu l t s  ( P  > . 1 0 ) . D e t a i l e d  t a  o n  the  1 9 7 3  s e rum s ur ve y  
b y  s e x , we i gh t  c l a s s , and t r ap a r e a  a r e  g i v e n  i n  App end i x  M .  
1 9 7 3  a r e  s h own i �  F i g .  2 7 .  A t  l e a s t  o n e  s e r um s amp l e  w a s  
t e s t e d  f r o m  2 5  o f  t h e  4 8  t rap a r e a s , a n d  s e r op o s i t i ve o s s um s  
we r e  f ound i n  s e v e n  t r ap a re a s . S ome o f  t he s e r op o s i t i ve 
o p o s s ums w e r e  capt ure d a t  s i t e s  ne a r  the  l o c a t i o n s  o f  r e -
p o rt e d  r ab i e s  c a s e s  o f  pa s t , p r e s e n t 1 o r  fut ur e  y e a r s  ( T ab l e 
� � )  .) .) . I n  t r ap a r e a 1 ,  two  o f  t h e  fou r o po s s um s  t e s t e d  w er e  
r ab i e s  s e r o po s i t i ve . B o th o f  t s e  o p o s s ums w e re c o l l e c t ed 
dur i n g  Au gus t ,  and w e r e  l oc at e d  w i t h in 8 km o f  t h e  n i n e  r ab i d  
s t r i p e d  s kunk s  r e p o rt e d  i n  t ra p  a r e a s 1 a n d  2 du r i n g  th e 
1 9 7 3 - 1 9 7 4  p e r i o d . T h e  P RS P  o p o s s um c t u r e d in t r ap a re a  8 
w a s  3 . 5  km from the  s i t e  o f  t h e  r a b i d  c ow r ep o r t e d  d � r i n g 
S e p t e mb e r  1 9 7 2  and l e s s  than 1 . 6  k m  o m  t h e  s i t e  o f  t h e  r a b i d  
s t r ip e d  s kunk r e p o r t e d  d u r i n g  June 1 9 7 4 . 
T h e r e  w a s  a c l us t e r  o f  f o u r  P P o p o s s ums l n  t r ap 
a r e a s  4 5  and 4 6 . Th re e o f  t h e  fo u r  op o s s ums c o l l e c t e d  i n  
t rap a r e a  4 6  we r e  rab i e s  s e ro p o s i t i ve , an d t he s in g l e  RS � 
o p o s s um w a s  a 2 5 0  g ma l e  c ap t u r e d  in d - S e p t e mb e r .  Two o f  
t h e  thr e e  s e ro po s i t i ve o po s s um s  we r e  a du l t s , and t h e  th i rd 
w a s  a 1 . 0  k g  fe ma l e .  S in c e  G r e e n e  C o un ' ..: a s  f r e e o f  
r ep o r t e d  r ab i e s  c a s e s  dur i n g  1 9 7 3 ,  th i s  P RS P  s ub a dul t fema l e , 
p r ob ab l y  b o rn in e a r l y  1 9 7 3 , � a s  app a re n t l y  e xp o s e d  to 





'f i t l e  Number 
opo s sum , rab i es s e ronegat ive 55 
o p o s s um ,  pre sumpt ive rab i e s  
s e ropos i t ive 
opossum , d e f i ni t i ve rab i e s  
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1 5 0 
T ab l e  3 3 . R e s u l t s  o f  the  1 9 7 3  s e rum s urvey amon g op o s s ums 
by t r ap a r e a i n  r e l a t i on t o  ren o r t e d r ab i e s  c a s e s  dur i n g  the  
1 9 7 2 - 1 9 7 4 p e r i o d . 
Numb e r  o f  Q }20 S S UITI S R e p o rt ed 
Trap A l l  s e ro n o s i t i v e s  rab i e s c as e s  
ar ea T e s t e d  PRS P DRSP Numbe r P e rc e nt 1 2:Z 2 197 2  19:Z4 
1 4 1 1 2 5 0  0 3 2 
3 3 0 0 0 0 0 0 0 
5 5 0 0 0 0 0 0 0 
8 2 1 0 1 s o  1 0 1 
1 1  3 0 0 0 0 0 0 0 
1 3 1 1 0 1 1 0 0  0 0 0 
1 5  3 0 0 0 0 0 0 0 
1 8 2 0 0 0 0 0 0 0 
2 1  2 0 0 0 0 0 0 0 
2 2  2 1 0 1 5 0  0 0 0 .... 
2 3 3 0 0 0 0 0 0 0 
24  2 0 0 0 0 0 0 0 
2 5  J ,  0 0 0 0 0 0 0 .._,., 
27  3 0 0 0 0 0 0 0 
2 8  2 1 0 1 5 0  0 0 0 
34 2 0 0 0 0 3 0 0 
3 5 1 0 0 0 0 0 0 0 
3 6 ,., 0 ,.., 0 0 0 0 0 ) v 
3 7  1 0 0 0 0 0 0 0 .... 
3 8 2 0 0 0 0 0 0 0 
3 9  2 0 0 0 0 4 0 0 
45 4 1 0 1 2 5  0 0 1 
4 6 4 3 0 J 7 5 4 0 0 
47 1 0 0 0 0 0 0 0 
4E3  2 0 0 0 0 0 0 0 
T o t al 65  9 1 1 ("I 1 5  1 2  a ? b 4 c -'- V  .) 
arh e re we re 2 4  r ep o r t e d  r ab i e s  c as e s  i n  the s t udy a re a 
dur i n g  1 9 7 2  w i th o th e r  d o c ume n t e d  c a s e s  i n  t ra p  a re a ( T A) 4 0  
( 2  c a s e s ) , TA 4 2  ( 1  c a s e ) , TA 4 3  ( 1  c a s e )  , and TA 4 4  ( 2 c a s e s ) . 
b r..,·o o th e r re p o r t e d  c as e s  OC C 1J r r '= d.  1 n  T �  ,.., - .'""\ '- .  
con e o th e r repo r t e d  c a s e  o c c ur r e d  1 n  T A  4 .  
1 5 1 
c l i n i c a l  r ab i e s  c a s e s  in  the a r e a . H ow e v e r ,  t he r e w e r e  
f o u r  rab i d  s kunk s  r e p o rt e d  i n  t r ap are a 4 6  dur i n g  t h e  f i r s t 
t h re e mon t h s  o f  1 9 7 2 , an d t h e s e  c a s e s inc lud e d  t he f i r s t 
two c a s e s  ( 7 2 - 1 a n d  7 2 - 2 ) r ep o r t e d  in the c ou n t y  fo r t h a t  
ye a r . W i t h i n  t ra p  a r e a 4 6  t h e  l o c at i o n s  o f  r ab i e s  s e r o ­
p o s i t i ve o p o s sums dur in g 1 9 7 3  an d r ab i d  s kunk s  f r o m  1 9 7 2  
w e re s e p ar a t e d  b y  a s  l i t t l e  a s  1 km . I n  t rap are a 4 5 ,  th e 
thre e RSN o p o s s ums we r e  a l l j uv e n i l e s , and t h e  o n l y  a dul t 
s amp l e d w a s  P RS P . Th i s  P RS P  o p o s s um w a s  app rox imat e ly 2 k m  
f r o m  t h e  s i t e  o f  t he r a b i d  s t ri p e d s k un k  r e p o r t e d  du r i n g  �lay 
1 9 7 4 , the on l y  r e p o r t e d  r ab i e s  c a s e  i n  Gr e e n e  C o un t y  dur in g 
1 9 7 4 . 
I n  c o n s i d e r i n g  t h e  re p o r t e d  rab i e s  c a s e s  in G re en e  
C o un t y , t r ap a re as 4 5  an d 4 6  w e re found t o  b e  s p e c i a l . T h e  
s i n g l e  r e p or t e d  rab i e s c a s e  dur i n g  b o t h  1 9 7 4  and 1 9 7 5  o c ­
c ur r e d  in  t r ap a r e a 4 5 , and s o me o f  t he e a r l i e s t  r ep o rt e d  
r ab i e s  c a s e s  du r i n g  1 9 7 2  a n d  1 9 7 6  o c c ur re d i n  t r a p  a re a  4 6 . 
I t  i s  in t e re s t in g  t o  no t e , t h e r e f o re , t h a t  rab i e s  s e ro p o s i t i ve 
o p o s s um s  we r e  app a r en t l y  c l u s t e re d  i n  the  s ame a r e a s  o f  
G re en e  C o un t y  whe r e  the s e  e a r l y  o r  o n l y  r e p o r t e d  rab i e s  
c a s e s  we r e  found o ve r  s e ve ra l  ye a r s . 
D u r i n g  1 9 7 3 P RS P  o p o s s ums a l s o  o c cu r r e d  i n  t h r e e t r ap 
a re a s  ( 1 3 ,  2 2 , and 2 8 )  wh i c h  w e r e  n o t  a s s o c i at e d w i t h  r e p o r t e d  
r a b i e s c a s e s  d u r in g any ye a r  o f  t h e  s t udy . 
1 5 2  
S e r um S u r ve y , 1 9 7 4  
Dur i n g  1 9 7 4  t r ap p i n g  w a s  c o n d u c t e d  f r o m  F e b ru a r y  t o  
e a r ly Jun e . T h i s  t r a p  e f f o r t  e mp l o y e d 2 , 1 6 1  t r a p n i g h t s  a t  
7 4 4  s i t e s . Two s t ri p e d  s k unk s  a n d  1 9 5 o p o s s um s  w e re c a p -
t ur e d , a n d  s e rum ana l y s e s  w e r e  
a n d  b o t h  s t r i p e d s kun k s . 
r fo rm e d f o r  1 9 2  o p o s s um s  
T h e  two s t r ip e d s kunk s w e r e  b o t h  a du l t ma l e s . T h e  
s k unk c ap t u r e d i n  t r ap a r e a 4 6  w a s  D RS P ,  a n d  t h e  s ku n k  
s a mp l e d  i n  t r a p  a re a  4 1  w a s  r a b i e s  s e r o n e g a t i v e . Amo n g  t h e 
1 9 2  o p o s s um s , 1 2  ( 6 . 2 p e r c en t )  we r e  D RS P , 3 1  ( 1 6 . 1  p e r c e n t )  
we r e  P RS P , a n d  1 4 9  ( 7 7 . 6  p e rc en t )  w e r e  R S N  ( T ab l e  3 4 ) . D e -
t a i l e d  d a t a  o n  t h e  1 9 7 4  s e rum s u r v e y amon g o p o s s um s  b y  s e x ,  
w e i gh t  c l a s s ,  a n d  t r ap a r e a a r e  g i ven i n  Ap p e n d i x  � .  
S i x ty - on e  p e r c e n t  ( 1 1 8 / 1 9 2 )  o f  t h e  o p o s s ums t e s t e d  
w e r e  f e ma l e s . T h e r e  w as a s m a l l e r  pe r c e n t a g e o f  P R S P  f e m a l e s , 
1 3 . 6 p e r c en t  a g a i n s t 2 0 . 3  p e r c e n t  amo n g  m a l e s , b u t  a g r e a t e r  
p e rc en t a ge o f  f e ma l e s  we r e  D RS P , 6 . 8 p e r c e n t  a g a i n s t 5 . 4  
p e rc e n t  amo n g  ma l e s .  T h e s e  d i f fe r e nc e s  w e r e  n o t  s i gn i f i c a n t  
( P  > . O S ) . T h e  s t a t i s t i c a l c o mp a r i s on a mo n g  a ge c l as s e s  w a s  
a g a i n  b a s e d  o n  no n a du l t s  a n d  a du l t s . Wh i l e  o n l y  t w o  pe r c e n t  
( 1 / 4 3 )  o f  t h e  s e r op o s i t iv e  o p o s s um s  o c c u r r e d  a mo n g  t he 1 0  
p e r c en t  ( 2 0 / 1 9 2 )  o f  t h e  s am p l e  c o n s i d e r e d  t o  b e  n o n a d u l t s , 
t he s e r o p o s i t i ve a n i ma l s  w i t h i n  t h e  two a ge c a t e g o r i e s  we r e  
n o t  s i gn i f i c an t l y  f f e r e n t  ( P  > . O S ) . 
m t r ap a re a s  1 - 2 4  o p o s s ums w e r e  s amp l e d  b y  r o ad s i d e  
t r ap p i n g  in 2 3  a re a s  a n d  f rom t w o  f a rm s  l o c a t e d  i n  t r a p  a r e a  1 
Tab l e  3 4 . Re s ul t s  o f  t h e  1 9 7 4  s e rum s ur ve y  am o n g  op o s s ums by s e x a n d  we i gh t  c l a s s e s . 
A g e  Juve n i l e  Subadult  Adult  
We i ght c l as s e s  are de fi n e d  1 n  T ab l e  2 4 .  Ea g e  1 0 7  
W t . i 2 3 Lf 5 6 7 Total 
S ex M F M F M F M F M F M F M ·p M F 
Sampl e 7 7 1 J 0 2 lj- 49 1 9 3 5 J J  1 6  1 0  6 7 lJ- 1 1 8 1 9 2  
J0 r o tal /J- 4 1 2 - 1 2 2 6  1 0  1 8  1 7  8 5 J 3 8  6 1 
Pre sumpt i v e  rab i e s  s e ro p o s i t i ve ( PRSP )  
Numbe r 1 0 0 0 - 0 0 7 4 8 8 0 2 1 1 5 1 6  3 1  
}� Samp l e  1 L} - - - - - - 1 4  2 1  2 3  24  - 2 0  1 7 2 0  1 4  1 6  
�� i'i e i g ht 7 - - 1 3  2 2  1 6  19 
c l a s s  
De f i n i t i ve rab i e s  s e ro p o s i t i ve ( DRSP ) 
Number 0 0 0 0 - 0 0 5 1 2 2 1 1 0 4 8 1 2  
/o Sample - - - - - - - 1 0  5 6 6 6 1 0  - 5 7 6 
---
% 'v'/ e i r;h t - - - 9 6 �- �-6 
c l a s s  
Al l rab i e s s eropo s i t i v e , by we i gh t  c l a s s  
Numbe r 1 0 0 1 2  1 5 1 1  4 1 9  24 43 
1u \'I e i c;h t  7 - - 2 3  2 8  2 2  2 5 2 6  2 0  2 2  f-' Ul 
c l a s s  lN 
1 5 4 
( T a b l e  3 5 ) . S e ro p o s i t i ve op o s s um s  c o l l e c t e d  b y  r o a d s i d e  
t r app in g  w e r e  f ound i n  1 1  t r ap a r e a s , and t he p e r c en t a ge o f  
s e r o p o s i t i ve o p o s s ums r an g e d  f r o m  2 5  t o  6 7 . S e ro p o s  
opo s s ums app e a r e d  t o  b e  ve ry p r e va l e n t  o n  t h e  t w o  f a rm s  
w he r e  r a b i d  s t  p e d  s kunk s h ad o c cur re d ;  S O  and 8 0  p e rc en t  
o f t h e  o p o s s um s  o n  t he s e  two farms  w e r e  found t o  b e  r ab i e s  
s e ro p o s i t i ve . T h e  c ap t u r e  s i t e s  o f  t he 1 0 5  o p o s s um s  t e s t e d 
from t r ap a re as 1 - 2 4 a r e  s hown i n  F i g . 2 8 . 
T h e  d a t a  from r o a d s i d e  and t ra p p i n g  in  t r ap a r e a 
1 w e re i nt e r e s t i n g  in  th a t  6 2  p e rc en t  ( 8 / 1 3 ) o f  t he o p o s sums  
c o l l e c t e d  in  t rapp i n g w e r e  r a b i e s  s e r op o s i t i ve , an d y e t 
n on e  o f  t h e  1 2  o p o s s ums c o l l e c t ed in r o ad s i de t r app in g , t h e  
l ar g e s t  s amp l e  m any t r ap a r e a du r in g  1 9 7 4 , h a d  r ab i e s  
ant i b o di e s . Th e re r e , b o t h  farms  on wh i c h r ab i d  s kunk s 
w e r e  found app e a r e d  t o  r e p r e s e n t  c o mpa c t  fo c i  o f  r a b i e s  
s e r o po s i t i ve o p o s s um s . 
Amon g t h e  o th e r 2 2  t ra p  a re a s  s amp l e d  s e r o p o s i t i ve 
o po s s um s  w e re found i n  1 0  t ra p  a r e a s . Dur i n g  t h e  th re e - a r  
p e r i o d  ( 1 9 7 3 - 1 9 7 5 ) wh i ch b r ac ke t e d  the 1 9 7 4 s e rum s urve y ,  
r ab i d  a n im a l s w e r e  r ep o r t e d  i n  t h r e e o f  t he s e  2 2  a re a s  ( t ra p  
a re a s  2 ,  4 ,  and 8 ) . T h e  t h r e e  o p o s s um s  s amp l e d  i n  t ra p  a r e a 8 
were  a l l r a b i e s  s e rone g a t i ve . Two o f  s i x o p o s s ums c o l -
l ec t e d  in  t ra p  are a 4 w e re P RS P .  Th e s e  tw o  P RS P  o p o s s um s  
w e r e  s e p a ra t e d  f ro m  t s i t e  o f  t h e  rab i d  s t r i p e d s k un k  b y  
3 . 5  k m  a n �  4 0 0  m .  s in g l e  P R S P  o p o s sum i n  t ra p  a re a  3 
was ap p r oxi mat e l y  6 . 5 km f r o m  the  s i t e  o f  the  rab i d  s kunk i n  
1 5 5  
T ab l e  3 5 . Re s ul t s  o f  the  1 9 7 4  s e rum s ur ve y  amon g op o s s ums 
i n  t rap a r e a s  1 - 2 4  i n  r e l a t i o n t o  r e p o r t e d  r ab i e s  c a s e s  
amo n g  a l l  s pe c i e s  d u r i n g  t h e  1 9 7 3 - 1 9 7 5  p e r i o d . 
Numb e r  of o oo s sum s Re po rt e d  
'T rap All s e rono s i t i v e s  rab i e s  c a s e s  
area r e s t e d  PRSP DRSP �um b e r  Pe rc e nt 1 922 1271+ 1 22 � 
1 1 2  0 0 0 0 .., ""' a 0 
rm c 8 3 1 4 5 0  1 
F a rm K 5 3 1 4 8 0  1 
2 3 0 2 2 67 2 0 0 
3 3 1 0 1 3 3 0 0 0 
4 6 2 0 2 3 3  0 1 0 
5 5 2 0 2 4 0  0 0 0 
6 4 1 0 1 25 0 0 0 
7 4 0 0 0 0 0 0 0 
8 3 0 0 0 0 0 1 0 
9 5 0 0 0 0 0 0 0 
1 0 7 0 2 2 2 9  0 0 0 
1 1  8 1 2 3 3 8  0 0 0 
1 2 3 0 0 0 0 0 0 0 
1 3 2 0 0 0 0 0 0 0 
1 4  2 0 0 0 0 0 0 0 
1 5 2 1 0 1 5 0  0 0 0 
1 ?. ... ..., 2 1 0 1 5 0  0 0 0 
1 7  3 0 0 0 0 0 0 0 
1 8  3 0 0 0 0 0 0 0 
1 9 6 0 0 0 0 0 0 0 
2 0  3 1 0 0 3 3 0 0 0 
2 2  2 0 0 0 1"1 0 0 0 v 
2 3 3 1 0 1 3 3 0 0 0 
2 4  1 0 0 0 0 0 0 0 
T o tal 1 05 17  8 25 24 5 4 0 
a n .. ·o r ab i d  s t r i p e d  s kunks o c c ur r e d  i n  t rap a r e a  1 
duri n g  1 9 7 4 , b u t the s e  an i ma l s  a r e  c o ns i de r e d  a s  o c cu r r i n g  
on t h e  f a rms wh i ch w e re l o c a t e d  i n  t rap are a 1 .  
� t 3 
�\_J -[D 0 \ _) cP 00 0 ) Q) 
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1 5 7  
t rap  a r e a  4 .  The h i gh e s t  p e rc e n t a g e  o f  s e r o p o s i t i ve o po s ­
s um s  i n  a ny t rap are a w a s  6 7  p e rc en t  wh i ch o c c ur re d in t r ap 
a re a  2 whe r e  two r ab i d  s t r ip e d  s kunk s we r e  r e p o r t e d  dur i n g  
1 9 7 3 .  T h e  two D P o p o s s ums i n  t r ap a r e a  2 w e r e  b o t h  
w i t h i n  5 km o f  the  two r ab i d  s k unk s o f  1 9 7 3 and w i th in 6 . 5  
k m  o f  t h e  two rab i d  s k un k s  wh i c h  w e r e  r e p or t e d  f r o m  t r a p  
a re a  1 dur in g  1 9 7 4 . 
Twe l v e  r ab i e s  s e r op o s i t i ve opo s s um s  app e ar e d i s o l at e d  
f r o m  r e p o r t e d  r ab i e s  c a s e s  in the  J e f fe r s o n - C o c ke C o un t y  a re a  
dur i n g  t h e  1 9 7 3 - 1 9 7 5  pe r i o d . T h e  u r  D RS P  o p o s s um s  i n  t r a p  
a r e a  1 0  ( 2 9  p e r c en t  s e r o po s i t iv e  o po s s um s ) a n d  t ra p  a re a  1 1  
( 3 8  p e r c e n t  s e r o po s i t i ve o po s sums ) w e r e  l o c a t e d  i n  a r e l at i ve ly 
s ma l l s e c t i o n  o f  C o c k e  C o unt y .  C o c k e  C ou n t y  had b e e n  f r e e  o f  
r e po rt e d  r ab i e s  c a s e s  s in c e  1 9 6 7 . T h e  ne a re s t  r e p o r t e d  r a b i e s  
c a s e  t o  t h e s e  fou r o p o s s um s  w a s  the  r a b i d  s kunk r e p o r t e d  
dur i n g  June 1 9 7 4 i n  t r ap a r e a 4 a c ro s s  t h e  F r e n c h  B r o a d  R i ve r .  
The  s i x P RS P  o p o s s um s  i n  t ra p  a r e a s  5 ,  1 1 , 1 6 , 2 0 , a n d  2 3  
o c c u r r e d  i n  a p a t t e rn wh i ch s ug g e s t ed a p o s i t i ve g e o g r ap h i c a l  
a s s oc i at i on w i th p ar t s  o f  the  r i ve r  s ys t e m i n  C oc k e  C o un t y .  
S e ro p o s i t i ve o p o s s ums app e a re d  a l o n g  t h e  � o l i c hu c k y  R i v e r i n  
t h e  no r t h e rn p a r t  o f  the  c ou n t y  ( t ra p  a r e a  5 )  , a l o n g  t h e  
F re n ch B ro a d  R i v e r  ( t rap  a r e a 1 1 ) , a n d  i n t o  t he s o u t he r n  p a r t 
o f  t h e  count y a l on g  t h e  P i g e on R i v e r ( t r  a r e a s  1 6 , 2 0 , an d 
2 3 ) . The  s in g l e  P RS P  op o s s um i n  t ra p  a r e a  1 5  w a s  app r ox i ­
mate l y  5 k m  f r om b o th t h e  P i g e o n  and  Fre nc h  B re ad r i ve r s . T h e  
s i n g l e 
f r o m  t 
P o p o s s um in t r a p  a re a  6 w a s  app r o x i ma t e ly 3 . 5  km 
H o l s t o n  R i ve r .  
Amo n g  t rap ar e a s  2 5 - 4 8  o p o s sum s e rum s amp l e s  w e r e  
co l l ec t e d fr o m  2 3  t r ap are a s  du r i n g  1 9 7 4  ( T a b l e  3 6 ) . A 
1 5 8 
DRSP s t r i p e d  s kunk w a s  found i n  t ra p  a r e a  4 6 , and a rab i e s  
s e r one g a t i ve s t r i p e d  s k un k  wa s c o l l e c t e d  i n  t r a p  a re a  4 1 .  
T h e  ove r a l l  p e r c e n t a ge o f  s e r op o s i t i ve op o s s um s  ( 2 1  p e r c en t )  
in  t ra p  a r e a s  2 5 - 4 8  w a s  s im i l a r t o  t h at ( 2 4  p e r c en t )  fo und 
amo n g  o p o s s u m s  i n  t r ap ar e a s  l - 2 4 . The c a pt u r e  s i t e s  f o r  
t h e  t w o  s t r i p e d  s kunk s and 8 7  op o s s um s  t e s t e d  i n  t r a p  ar e a s  
2 5 - 4 8  a re s hown i n  F i g .  2 9 . 
T h e  t h re e - ye a r p e r i od o f  1 9 7 3 - 1 9 7 5  wh i c h  b r a ck e t e d  
the 1 9 7 4  s e ru m  s urvey r e p r e s ent e d  a n  i nt e r e p i z o o t i c  p e r i o d  
i n  G r e e n e  C o un t y . On l y  two  r e p o rt e d  rab i e s  c a s e s  o c cu rr e d  
du r i n g  t h e s e  t hr e e y e a r s , a n d  b o th o f  the s e  c a s e s  w e r e  found 
i n  t rap a r e a  4 5 . De s p i t e the l ow l e ve l  o f  r e p o r t e d r ab i e s  
c a s e s , r ab i e s  s e r o po s i t i ve a n i m a l s ( o p o s s um o r  s k un k )  
o c cu r r e d  in 1 2  t r ap a re a s  dur i n g  1 9 7 4 .  
Trap  a re a  4 5  wa s amon g t h e  fou r t ra p  are a s  whe r e  S O  
p e r c e n t  o f  t h e  o p o s s ums t e s t e d  w e r e  r ab i e s  s e ro po s i t ive . 
The  D R S P  o p o s s um i n  t h i s  a re a w a s  app rox imat e l y  2 k m  f r o m  
t h e  r ab i d s kun k  r e po r t e d  d ur i n g  1 9 7 4 , a n d  t h e  t w o  P R S P  
o p o s sums  we re b o t h  w i t h i n  5 k m  o f  t h i s r ab i d  s ku n k . Th e 
DRS P s t r i p e d  s k unk i n  t rap a re a  4 6  wa s l e s s  t h an 5 km from 
the s i t e  o f  t h e  rab i d  s t r i p e d  s k un k  in  t r ap a r e a  4 5 .  
I n  two a d j a c e n t  t r ap � re a s  the s e rop o s i t i v e  o p o s s ums 
o f  1 9 7 4  w e r e  not  g e o g raph i c a l l y a s s oc i at e d  w i t h  r e p o r t e d  
r ab i e s  c a s e s  o f  t h e  1 9 7 3 - 1 9 7 5  p e r i od , b u t w e r e  r e l at e d  t o  
1 5 9  
Tabl e 3 6 , Re sul t s  of th e 1 974 s erum survey am o�� opo s sums in 
t rap are as 2 5 -48 i n  re l at i o n to r e p o rt e d  rab i e s  c as e s  amo ng 
a l l  s p ec i e s  dur i ng the 1 9 7 3 - 1 9 7 5 p e ri o d .  
T rap 
a re a T e st e d  
2 5  1 
2 6  4 
2 7  4 
2 8  5 
29 6 
3 0 2 
3 1 7 
3 2 6 
3 3  4 
34 2 
3 5  3 
3 6 1 
3 7 ., ..... 
3 8 3 
3 9  2 
4 0  6 




4 5  6 
4 6  2 
48 7 
T o tal 8 7  
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1 6 0  
F i g . 2 9 . L o c a t i o n  c f  t h e  8 7  o p o s s u m s  a n d  t � o  s t r i p e d  s ku n k s  
t e s t e d  f o r  r ab i e s  a n : i b o ii e s i n  t r a p  a r e as 2 5 - 4 8 , 1 9 7 4 . 
Co n t i g uo u s  s ymb o l s  r e p r e s e n t  an i m a l s a t  t he s am e  s i t e .  
1 6 1  
rep o r t e d  c a s e s  wh i ch w e r e  t o  o c c ur dur i n g  1 9 7 6 . T he r e  w e r e  
two D RS P  o p o s s u� in t r ap a r e a 4 0  dur i n g  1 9 7 4 .  Th i s  are a 
c on t a in e d two r ab i d  s kunk s  dur i n g 1 9 7 2  and two r ab i d  s kunk s  
d ur i n g  1 9 7 6 . The P RS P op o s s um i n  t rap a r e a  3 5  w a s  on l y  1 . 6  
km f rom the  s i t e  o f  t h e  rab i d  do g , p r e s umab l y  i n fe c t e d  b y  a 
r ab i d  s kunk , r e p o r t e d  d u r in g 1 9 7 6 . 
Th e 1 2  r a b i e s  s e r op o s i t ive  opo s s um s  i n  t ra p  a r e a s  2 6 , 
2 9 , 3 2 , 3 3 , 3 7 , 4 1 , 4 2 , and 4 8  w e r e  s e t  ap a r t  from the  l o c a ­
t i o n s  o f  mo s t  r e p o r t e d  r ab i e s  c a s e s .  T h e  on l y  r e p o rt e d 
r ab i e s  c a s e  in any o f  t he s e e i ght  are a s  w a s  t h e  rab i d  s t r i p e d  
s kunk re p o rt e d  i n  t r ap a re a  4 2  dur in g � !arch 1 9 7 2 .  The  s in g l e  
P RS P  o p o s s um i n  t r ap a r e a  4 1  w a s  c a p t u r e d  a t  the  s am e  s i t e  
a s  t h e  r ab i e s  s e r one g at ive s t r i pe d skun k . 
I n  t hr e e  t rap a r e a s  r ab i e s  s e r o p o s i t i v e  an i ma l s  we r e  
ab s e n t  f r o m  s i t e s  ne a r  t he l oc a t i on s  o f  r e po r t e d  r ab i e s  
c a s e s . A t o t a l  o f  1 5  r ab i d  a n i ma l s  w e r e re p o r t e d  f ro m  t r ap 
a r e as 3 4 , 4 3 , and 44 dur i n g  1 9 7 2  and 1 9 7 6 , but the 11 opo s s um s  
t e s t e d fro m t he s e  a r e a s  du r i n g  1 9 7 4  w e r e  a l l r ab i e s  s e r o ­
n e g a t i ve . 
S e rum S u r ve y ,  1 9 7 5  
Dur i n g  1 9 7 5  t ra p p i n g  wa s c o n du c t e d  from May t h ro u gh 
S ept e mb e r . Th i s  t rap e f fo rt emp l o ye d 1 , 6 8 8  t ra p  n i ght s a t  
6 2 6  s i t e s . � i n e t y - fou r p e r c en t  o f  t h e  s i t e s  us e d  d ur i n g 1 9 7 5  
h a d  b e en u s e d  in  o�e  o r  b o t h  o f  t h e  two p re v i o us ye a r s  o f  t h e  
s tud y .  Al l t r app i n g  w a s  d o n e  a t  r o a d s i d e  s i t e s . N o  s kunk s  
we r e  c ap tur e d ,  b u t  3 1 4  o p o s s ums and 1 1 7  f re e - r o ami n g  dome s t i c 
1 6 2  
c a t s  w e re c ap t ure d .  S e rum ana l y s e s  w e r e  p e r fo rme d on s amp l e s  
f rom 2 9 8  o p o s s ums an d 5 7  c at s . T h e  r e s ul t s  o f  t h e  sur ve y  
a mo n g  op o s s ums w i l l  b e  co n s i d e r e d  r s t . 
The  s e rum an a l y s e s  r e ve a l e d  t h a t  t h r e e o p o s s ums ( 1 . 0  
p e r c en t ) we re DRS P , 4 1  ( 1 3 . 8  p e rc en t )  w e re P RS P , and 2 5 4 
( 8 5 . 2  p e rc en t )  w e r e  rab i e s  s e r o ne g a t i ve ( T ab l e  3 7 ) . De t a i l e d 
da t a  on t h e  s urvey amon g o p o s s um s  b y  s e x , w e i gh t  c l a s s , and 
t ra p  a r e a  a re g i ven in App e n d i x  0 .  S ix ty - t h re e p e r c en t  
( 1 8 7 / 2 9 8 )  o f  t h e  opo s s ums t e s t e d  we re femal e s , an d 6 1  p e r c en t  
( 2 5 / 4 1 )  o f  t h e  P RS P  o p o s s ums w e r e  fe m a l e s . A l l  t h re e D RS P 
o p o s s ums w e r e  a du l t f e ma l e s , b u t  s e xua l d i f  renc e s  amon g 
P RS P  an d DRS P o p o s sums w e r e  no t s i gn i fi c a n t . Wh i l e  t h e  
s amp l e  s i z e s  amo n g  t h e  we i gh t  c l a s s e s v a r i e d , s t a t i s t i c a l  
ana l ys i s amo n g  s ix g ro u p s  ( we i gh t  c l a s s e s  1 and 2 c omb i ne d) 
s howe d  t h a t  s er o p o s i t i v e  opo s s um s  w e r e  n o t  r ando ml y d i s t r i b u t e d  
amo n g  t h e  w e i gh t  c l as s e s  ( P  < . 0 5 ) . T h e  numb e r  o f  s e r op o s i ­
t i ve op o s s ums w a s  h i g h e r  amo n g  a dul t s  w h e r e  9 1  p e r c en t  ( 4 0 / 4 4 )  
o f  the  s e ro p o s it ive  an i ma l s  we r e  found amo n g  7 4  p e rc ent ( 2 2 2 /  
2 9 8 )  o f  t h e  t ot a l  s amp l e .  
Dur i n g  1 9 7 5  t h e r e  w e r e  no r e p o r t e d  r ab i e s  c a s e s  i n  
t rap a r e a s 1 - 2 4  ( T ab l e  3 8 ) . How e v e r , 1 9  p e rc e nt ( 2 8 / 1 4 7 ) o f  
t h e  opo s s ums i n  the s e  a r e a s  w e r e  r ab i e s s e ro p o s i t i v e , and 
s e r o p o s i t ive  o p o s sums w e r e  found in 5 8  p e r c en t  ( 1 4 / 2 4 )  o f  t h e  
t r ap a r e a s . The c a p t u r e  s i t e s  o f  t he 1 4 7 opo s s ums t e s t e d  
i n  t ra p  a r e as 1 - 2 4 a r e  s hown in F i g .  3 0 . 
The two DRSP  o p o s s ums b o th h a d  s e rum neut ra l i z a t i o n  
T ab l e  3 7 . 1\e s u l t s  of t h e  1 9 7 5  s e rum s u rvey among op o s s ums by s ex a n d  we i gh t  c l a s s . 
A g e  Juvenil e Subadult  Adul t  
--
We i�ht c l a s s e s  are 21e fi n e i1 i n T ab l e  24 1 Ea�e 1 0 7  
W t . 1 2 3 4 5 z ·rotal 
Sex M F M F M F M F M F M F M F M F 
Sampl e 9 5 1 5 7 1 9 2 1  2 0  3 3  1 4  7 6  1 5 37 19 8 1 1 1  1 8 7  2 9 8  
% To tal 3 2 5 2 6 7 7 1 1. 5 2 6 5 1 2  6 3 37 63 
Pre sumptive rabies  seropo s i t i ve ( PRSP ) 
Number 0 0 1 1 1 1 1 6 7 1 0  2 5 4 2 1 6  2 5 4 1  
% S ample  - - 7 1 4  5 5 5 1 8  5 0 1 3 1 3  14 2 1 2 5 14  1 3  14 
% W eight - 5 1 3  1 9 1 3  2 2  
c l as s  
Def i nit ive rabi es  seropo s i t ive ( DRSP ) 
r 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 3 3 
'Yo Sampl e - - - - - - - - - 1 - 5 - - - 2 1 
% We ight - - - - 1 �j, 
c lass  
Al l rab i e s  s e ropositive , by we ight c lass 
Number  0 2 2 7 1 8  9 6 1 6  28 44 
;lo We igh t - 9 5 1 3  2 0  1 7 2 2  14 1 5 15 1-' 
c l as s  0\ Vl 
1 6 4  
Tabl e 3 8 . Re sul t s  o f  the 1 9 7 5 s e rum surve y am o ng opo s su.rn s in 
t rap are as 1 -24 i n  relat i o n  t o  re port e d  rab i e s  c a s e s amo 
all sp e c i e s  dur ing the 1 9 74- 1 97 6 p e ri o d . 
Numbe r  o f  o u o s sum s  R e p o rt e d  
Trap All s e ro,:Qo s i t i ve s ra b i e s  c as e s  
a re a  T e s t e d  PRSP DRSP Num b e r  P e rc e nt 1974 197 5 1976 
1 7 4 0 4 57 2 0 0 
2 2 0 0 0 0 0 0 0 
3 5 1 0 1 2 0  0 0 1 
4 / 1 0 1 1 7 1 0 0 0 
5 8 2 0 2 25 0 0 0 6 6 1 0 1 17  0 0 0 
7 g 0 0 0 0 0 0 0 
8 4 0 0 0 0 1 0 0 
9 1 0  2 0 0 2 0  0 0 0 
1 0  7 2 1 3 43 0 0 0 
1 1  3 0 0 0 0 0 0 0 
1 2  7 1 0 1 1 4  0 0 0 
1 3 6 1 0 1 1 7 0 0 0 
14 8 1 0 1 1 2  0 0 0 
1 5 8 1 0 1 1 2  0 0 0 
1 6  8 3 1 4 5 0  0 0 0 
1 7 5 1 0 1 2 0  0 0 0 1 8  5 3 0 3 6 0  0 0 0 
19  6 0 0 0 0 0 0 0 
2 0  8 1 0 0 1 2 0 0 0 
2 1  7 0 0 0 0 0 0 0 
2 2  8 1 0 1 1 2 0 0 0 
23 3 0 0 0 0 0 0 0 
24 2 0 0 0 0 0 0 0 
T o ta l  1 47 2 6  2 28 1 9  l.j. 0 1 
C o untv bou nd�­
------ m a rg i n o f  s t u dy 
a r e a  
- w i t h i n  s t u dy area 
-- a l ong r i ver 
S ym bo l 'r i t l  e N u m b e r  
0 o p o s s um ,  ra b i e s  s er o n e g a t i v e  1 1 9 
0 o po s s um ,  p r e s um p t i v e  ra o1 e s  
s e r o po s i t i v e  
� o po s s um , d e fi ni t ive rab i e s  
s e ropo s i t ive 
2 
1 47 
i o na l  
Park 
� T own t=J l"a K e  
--- R i v e r  
2 1 2 2  cP ------· 
0 
P i g .  3 0 .  L o c at i o n  o f  t h e  1 4 7  o p o s s um s  t e s t e d  fo r r a b i e s a n t i bo d i e s  i n  t rap a re a s  




1 6 6  
( S N )  t i t e rs o f  1 : 1 6 .  The s e  o p o s s ums w e r e  l o c a t e d  i n  t r ap 
a r e a s  1 0  an d 1 6 . Rab i e s  s e r o po s i t i ve an i ma l s  app e a r e d t o  b e  
c o mmon i n  the s e  two t r ap a re a s . Thre e o f  the  s e ve n o p o s s ums 
s amp l e d  i n  t r ap area  1 0  w e r e  r ab ie s  s e r o p o s i t i ve as w e r e  f o ur 
o f  t h e  e i ght  o p o s s ums c ap tu r e d i n  t rap ar e a  1 6 . T h e s e  s e ven 
r ab i e s  s er o p o s i t i ve o p o s s u m s  w e r e  in the s ame g e n e r a l  r e g i o n 
o f  t h e  s t u dy a re a  whe r e  four D RS P  o p o s s um s  w e r e  foun d  du r i n g  
1 9 7 4 . 
As  s e e n  i n  1 9 7 4  mo s t  o f  t h e  rab i e s  s e r o p o s i t i ve o p o s ­
s ums  in  C o c k e  C o un ty and s ou t h e rn J e f  r s on C ou n t y  app e ar e d  
t o  h ave a po s i t i v e  a s s o c i a t i o n  w i t h maj o r  r iv e r s . The  P RS P  
o p o s s ums in  t rap a r e a s  1 0 , 1 3 , 1 4 , and 1 5  we r e  a l l ne a r  t h e  
F r e n c h B r o a d  R i ve r  wh i c h  w a s  e x p a nd e d  t o  f o rm D ou g l as L ak e . 
S o ut h  o f  t h e  j unc t io n  o f  t h e  F rench B r o ad a n d  P i ge on r i ve r s  
i n  t r ap a r e a  1 6 , P RS P  o p o s sums w e re c a p t ur e d  ne a r  t h e  f o r me r  
r iv e r  i n  t ra p  a r e a s  1 7 ,  1 8 , a n d  2 2  an d al o n g  t he l a t t e r  
t r ap a re a  2 0 . T h e  tw o P R S P  o p o s s ums i n  t r ap a r e a 5 w e r e  
l o c a t e d  n e a r  t h e  No l i c hucky R i ve r .  
P R S P o p o s sum s  l o c a t e d  in  n o r th e rn J e f fe r s on C ount y 
r e f l ec t e d , t o  a d e g r e e , t h e  l o c a t i o n s  o f  p a s t  and fut u r e  
repo rt e d  rab i e s  c a s e s . T h e  four P RS P  o p o s s ums i n  t r ap a r e a  1 
and t h e  s in gl e  P RS P  o po s s um i n  t h e  no r t h e as t e rn p a rt o f  t r ap 
a re a  6 we re l oc a t e d  n e a r  t h e  s e v e n  rab i d  s t r i p e d  s k unk s 
r e p o r t e d  d ur i n g  t h e  1 9 7 3 - 1 9 7 4  p e r i o d  i n  t r ap a re a s  1 and 2 .  
On e o f  t h e s e  P RS P  o p o s s ums 1n t ra p  a r e a  1 w a s  a j uve n i l e  
fema l e  wh i c h  h a d  b e e n b o rn in  a s p r i n g  fre e o f  r e p o rt e d  
1 6 7  
rab i e s  c a s e s . The  P RS P  o p o s s um i n  t r ap are a 4 w a s  app ro x i ­
mat e l y  1 . 6  km from t h e  s i t e  o f  the  rab i d  s t r ip e d  s k unk r e ­
p o r t e d  du r in g  Ju n e  1 9 7 4 .  The  P RS P  op o s s um i n  t r ap are a 3 
was l e s s  t h an 2 km f r om the  s i t e  o f  t h e  r ab i d  g r ay fox r e ­
p o rt ed dur i n g  D e c e mb e r  1 9 7 6 . 
Dur in g 1 9 7 5  t h e r e  wa s a s in g l e  re p o r t e d  r ab i e s  c a s e , 
a ho r s e , in t r ap a r e a s  2 5 - 4 8  ( T ab l e  3 9 ) , and on l y  two r e p o r t e d 
r ab i e s  c a s e s  o c cu rred i n  the s e  a r e a s  dur i n g  t h e  1 9 7 3 - 1 9 7 5  
p e r i od . How e ve r , dur in g t he 1 9 7 5  surve y , r ab i e s  s e ro p o s i t i v e 
o p o s s ums c o n s t i t ut e d  1 1  p e r c en t  ( 1 6 / 1 51 )  o f  t he s amp l e . T he s e  
s e ro p o s i t i ve an imals  w e r e  l o c at e d in 5 8  p e r c e n t  ( 1 4 / 2 4 ) o f  
t he t r ap a r e a s , t h e  s ame rc e n t a ge foun d  in t ra p  a r e a s  1 - 2 4  
dur i n g 1 9 7 5 . T h e  c ap tu r e  s i t e s  o f  the  1 5 1  o p o s s ums t e s t e d  
a r e  s h own i n  F i g .  3 1 . 
O f  t he 1 6  r ab i e s  s e r o p o s i t ive  o p o s s ums c ap t ur e d  i n  t rap 
a r e a s  2 5 - 4 8  du r i n g  1 9 7 5 , e i g h t  w e r e  l o c a t e d  6 . 5  km o r  l e s s  
from t h e  s i t e  o f  a r ep o r t e d r ab i e s  c a s e  dur i n g  t h e  fo l l ow i n g  
ye a r . T he s in g l e  PRS P o po s s um c o l l e c t e d  i n  t r ap a r e a  4 6  was  
c ap t u re d a t  t h e  s ame s i t e  as  a PRS P o p o s s um from 1 9 7 3  and 
l o c a t e d  l e s s  t h an 6 k m  from t he s i t e  o f  rab i e s c a s e 7 6 - 2 .  
T h e  two P RS P  o p o s s ums found in t ra p  a r e a  4 7  w e r e  t h e  o n l y  
s e r o p o s i t i ve an ima l s  c a p t ur e d in t h i s a r e a  du r in g  t h e  s t udy . 
One o f  t h e s e  s e ro p o s i t i ve o p o s s ums in  t r ap a re a  4 7  w a s  c ap ­
t u r e d  1 . 2  k m  from the s e o f  r ab i e s  c a s e 7 6 - 9 ,  t h e  o t h e r  
P RS P  op o s s um was 2 . 5  k m  from r a b  s c a s e  7 6 - 1 .  Th e DRS P 
o p o s s um i n  t ra p  a r e a 4 8  w a s  l e s s  t h an 5 km fro m r ab i e s c a s e  
1 6  8 
T abl e 3 9 , R e s u l t s  of t h e  1 97 5  s e rum survey amo ng opo s s um s i n  
t rap are a s  2 5 -48 i n  re l at i o n  t o  re p o rt e d  rab i e s  c as e s  amo ng 
al l s pe c i e s  d u r i ng t h e  1 9 74- 1 97 6  p e ri o d .  
Num b e r o f  o�o s s um s  Repo rt e d  
T rap Al l s e ro2o s i t i ve s  rab i e s c a s e s  
area T e s t e d  PRSP DRSP N umbe r P e rc e nt 1974 197 5 19?6 
2 5  2 1 0 1 5 0  0 0 0 
2 6  1 0 0 0 0 0 0 0 
27  9 0 0 0 0 0 0 0 
28 7 0 0 0 0 0 0 0 
29 9 2 0 2 2 2  0 0 0 
3 0  7 0 0 0 0 0 0 0 
3 1  8 0 0 0 0 0 0 0 
32  9 1 0 1 1 1  0 0 0 
3 3  5 0 0 0 0 0 0 0 
3 4  2 0 0 0 0 0 0 1 
3 5  6 0 0 0 0 0 0 1 
3 6  7 1 0 1 14 0 0 0 
3 7  1 0  1 0 1 1 0  0 0 0 
3 8  7 0 0 0 0 0 0 0 
39 8 1 0 1 1 2  0 0 0 
40  6 1 0 1 1 7  0 0 2 
41  4 1 0 1 25  0 0 0 
42 9 1 0 1 1 1  0 0 0 
43 5 1 0 1 20  0 0 4 
44 4 1 0 1 2 5  0 0 4 
45 3 0 0 0 0 1 1 0 
46 9 1 0 1 1 1  0 0 2 
47 9 2 0 2 2 2  0 0 2 
48 5 0 1 1 2 0  0 0 0 
T o tal 1 5 1  1 5  1 1 6  1 1  1 1 1 7  
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Symbo l T i t l e  Num b e r  
0 o p o s sum , ra b i e s  s e ro negat ive 
0 o p o s s um , pre sumpt i ve rab i e s  s e rop o s i t i v e  
� opo s s um , d e f i n i t i ve rabi e s  s e ropo s i t i ve 
1 3 5 
1 5 
1 
C o nt i guous symbo l s  re pre s e nt anima l s  at t h e  s ame s i t e 
F ig . 3 1 . Lo c at i o n o f  the 1 5 1  opo s 3ums t e s te d  f o r  rab i e s 
t ' b d "  • t 2 "'  ' ' 0 1 " 7 1'  an 1 o l e s  1 n  rap are as ) -� v , 1 � .  
1 7 0  
7 6 - 9 , l oc a t e d  in  t rap a r e a 4 7 . T h e  P RS P  o p o s s um i n  t ra p  
a r e a  4 3  w as l e s s  t h an 6 . 5  k m  f r o m  t h e  f o u r  r a b i d  s t r ip e d  
s kunk s r ep o r t e d  i n  t h a t  ar e a  du r i n g  1 9 7 6 . T h e  P RS P  op o s s um 
in t ra p  a re a  4 4  w a s  a p p rox i m a t e l y 2 km f rom r ab i e s  c a s e 7 6 - 5 .  
The  P R S P  o po s s um i n  t ra p  a re a  3 9  w a s  ab ou t 3 . 2  km from 
rab i e s  c a s e  7 6 - 1 0 , and t h e  P RS P  o p o s s um i n  t r ap a r e a  4 0  w a s  
app r o x i ma t e l y  2 . 5  km f r o m  r ab i e s  c a s e  7 6 - 4 . 
I n  t ra p  a r e a  4 5  r ab i e s  s e rop o s i t i ve opo s s um s  h a d  b e en 
abundan t d u r i n g  1 9 7 3  ( 2 5  p e r c e nt o f  s amp l e )  a n d  1 9 7 4  ( S O  
p e rc en t  o f  s amp l e ) . H o w e v e r ,  i n  1 9 7 5  the  thr e e o p o s sums 
t e s t ed , two adul t s  and o ne j uv e ni l e , we r e  r a b i e s  s e rone g at i ve .  
T ra p  a r e a  4 8  wh i c h  wa s j u s t  no r t h  o f  t h e  a r e a s  wi t h  
s ev e r al r e po r t e d  rab  s c a s e s dur in g  1 9 7 2 a n d  1 9 7 6  cont a i n e d 
rab i e s  s e r o p o s i t ive opo s s um s  f o r  the s e c on d  c o n s e cu t i ve y e a r . 
Dur 1 9 7 4 , 4 3  p e rc en t  o f  the o p o s s um s  c ap t u r e d i n  t r ap a re a  
4 8  we r e  r a b i e s s e ropo s i t i ve , and i n  1 9 7 5 , 2 0  p e r c e n t  we r e  
s e ro p o s i t i ve , inc l u di the  o n l y  DRS P o p o s s um i n  t ra p  a r e a s  
2 5 - 4 8 . T h i s D RS P o p o s s um had  a n  S� t i t e r  o f  1 : 5 0 . 
T h e  e i gh t  s e r op o s i t ive o p o s s ums c o l l e c t e d  du r i n g  1 9 7 5  
wh i ch we r e  n o t  g e o g r ap h i c a l l y  a s s o c i at e d  w i t h  re p o r t e d  r ab i e s  
c a s e s  in 1 9 7 6  we r e  c a p t ur e d  1n  t ra p  a re a s  2 5 , 2 9 , 3 2 , 3 6 , 3 7 , 
4 1 , a n d  4 2 . Howeve r ,  t h r e e o f  the s e  o p o s sums  w e r e  a s s oc i a t e d  
o g r ap h i c al l y  th s e r o p o s i t ive o p o s s um from p r e v i ou s  ye a r s . 
T he P RS P  o p o s s um in t r ap a r e a  2 9  w a s  c ap t ure d a t  the  s ame 
s i t e  as a P RS P  o p o 5 s um from 1 9 7 4 . The P R S P o p o s sum c a p t u r e d 
t ra p  a re a 3 6  wa s ap p ro x i ma t e l y  1 . 5  km from t h e  D RS P op o s s um 
1 7 1 
foun d  i n  t r ap a r e a  3 7  d u r i n g  1 9 7 4 . Th e P R S P  o p o s s um c ap ­
t u r e d  in t r ap a re a 3 3  w a s  l o c a t e d  l es s t h a n  2 . 5 km fro m 
b o th th e P RS P  o p o s s ums found in t h a t  ar e a  dur i n g  1 9 7 4 . 
I t  i s  i n t e re s t in g  t o  n o t e  t h at two o f  t h e  1 6  s e r o ­
p o s i t iv e  o p o s s um s  c o l l e c t e d i n  t rap a r e a s  2 5 - 4 8  dur i ng 
1 9 7 5  we r e  c a p t ur e d  at t h e  s ame s i t e s whe r e  s e r o p o s i t ive  
op o s s ums had  b e e n  c ap t ur e d  in  p re v i ou s  ye a r s . O n e  o f  t he s e  
s it e s was i n  t rap ar e a  4 6  wh i ch h a d  o n e  o f  t he h i gh e s t  n umb e r  
o f  r ep o r t e d  r ab i e s c a s e s  o v e r  t h e  1 9 7 2 - 1 9 7 6  p e r i o d , and t h e  
o t h e r s i t e  w a s  i n  t r ap a r e a 2 9  whe re n o  re p o r t e d  rab i e s  
c as e s  o c c ur r e d  dur i n g  the f i ve - ye a r  p e r i o d .  
T h e  p r e s enc e o f  r a b i e s  s e r op o s i t i ve o p o s s um s  amo n g  
t h e  t rap a r e a s  dur i n g  1 9 7 5 d i d p o r t en d , t o  s om e  e xt e n t , t h e  
o ccu r r e nc e o f  rab i d  an i ma l s  du r i n g  1 9 7 6 . Amo n g  t h e  s e ven 
t r ap a re a s  wh i ch c o nt a in e d  r e p o r t e d  r a b i e s  c as e s  du rin g 
1 9 7 6 , f i v e  c o n t a i ne d  r ab i e s  s e ro p o s i t iv e  o p o s s um s  d u r i n g  
1 9 7 5 .  On l y  t r ap a re a s  3 4  and 3 5  e xp e r i e nc e d  re p o r t e d  rab i e s  
c a s e s  dur i n g  1 9 7 6  and l ac k e d  s e r o p o s i t i ve o po s s um s  dur i n g  
1 9 7 5 . Howev e r , s e ro p o s i t i ve op o s s ums d i d  o c cu r in  n i n e  t r ap 
a r e a s  wh i c h  d id n o t  c on t a in re p o r t ed rab i e s c a s e s  dur i n g 1 9 7 6 . 
Th e a n a l y s e s  o f  the  5 7  s e ru m  s a mp l e s  from f re e - r o am i n g  
dome s t i c c a t s  r e ve a l e d  tha t s e ven ( 1 2 . 3  p e r c en t )  w e r e  P RS P  
and 5 0  ( 8 7 . 7  p e r c ent ) w e r e  s e rone g a t ive ( T ab l e  4 0 ) . T h e  p e r ­
c ent a g e  o f  c a t s  found to  b e , P RS P  was  s l i gh t l y  l e s s  th an t h e  
pe r c e n t a g e s  o f  opo s s ums found t o  b e  rab i e s  s e ro p o s i t ive du r i n g  
1 9 7 3  ( 1 5 . 4  p e r c en t ) , 1 9 7 4  ( 2 2 . 4  p e rc e nt ) , a n d  1 9 7 5 ( 1 4 . 8  
1 7 2  
T ab l e  4 0 . R e s u l t s  o f  t h e  s e rum s ur ve y amo n g  fre e - r o am i n g  
d ome s t i c  c a t s  i n  t h e  s tu dy are a , 1 9 7 s . a 
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M F �t F �I F M F M F 
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1 1 1 1 2 
... 3 3 .) 
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0 2 *  2 *  1 *  1 *  0 1 *  3 *  4 *  7 *  
4 2 4  2 0  2 s o  
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4 2 8  2 2  3 5 7  
i s  ( a r e )  e i t h e r rab i e s s e r on e g a t i v e  
r ab i e s  s e r o p o s i t ive ( P RS P  * )  . 
t e s t e d .  
1 7 4  
p e r c en t ) . The p e r c e n t a ge o f  P R S P  mal e s  ( 1 1 . 5  p e rc ent ) wa s 
s im i l a r  t o  t h at ( 1 2 . 9  p e r c e n t ) found a mong f e ma l e s .  C at s  
we r e  n o t  a s s i gne d to  a ge c l a s s e s , b u t  w e r e  d i v i d e d  i n t o  
fo ur we i g h t  c at e go r i e s .  T h e  s ma l l  numb e rs o f  c at s  s a mp l ed 
and found rab i e s  s e rop o s i t i ve in e ach w e i gh t  c l a s s we r e  n o t  
s u i t e d  t o  s t at i s t i c a l  ana l y s i s , b ut t h e  s e ro p o s i t i v e  c a t s  
d i d  n o t  app e a r  t o  b e  u nus ua l ly ab undant i n  any one  o f  t h e  
four w e i gh t  c l a s s e s . 
The  l oc a t i o n s  o f  t h e  5 7  c a t s t e s t e d  dur in g 1 9 7 5  a r e  
s ho wn i n  F i g .  3 2 . At l e a s t  one c a t  was  t e s t e d  f r om 3 2  t rap 
a re a s  and t h e  s ev en P R S P  c a t s  we re l o c a t e d  in s ev e n  d i f fe r e n t  
t r ap a r e a s . W i t h i n  t h e  t h r e e  c ount s o f  ap p r o x im a t e l y 
3 , 4 0 0 km2 wh i c h  c ompo s e d  th e s t udy are a ,  rab i e s  va c c i n a t i on s  
w e r e  g i v e n  t o  6 0 5  c a t s  du r i n g  1 9 7 5  ( T enne s s e e  D e p a r tm e n t  o f  
Pub l i c  H e a l t h 1 9 7 6 : 1 7 ) . T h i s t o t a l  inc l ud ed 2 0 5  c a t s  i n  
J e f fe r s on C ount y , 1 0 0  c a t s  i n  C o c k e  C ou nt y ,  an d 3 0 0 c a t s  
G r e e n e  C o un ty . N o n e  o f  t h e  c at s  s a mp l e d  dur in g 1 9 7 5 h a d  any 
t yp e  o f  c o l l a r o r  i d ent i fi c a t i o n t a g .  I t  w a s  c o n s i d e r e d  
d oub t fu l  t h a t a n y  o f  t h e  P R S P  c a t s h ad b e e n  v a c c i n a t e d . I f  
t he s e ven P RS P  c a t s  h a d  a l l b e e n  va cc inat e d , t h e y  wou l d  h a v e  
r ep r e s e nt e d  s l i gh t l y  mo r e  t h a n  1 p e r c e n t  o f  a l l t h e  c a t s 
vac c i n at e d  i n  t he t h re e - c ounty  a re a  du r i n g  1 9 7 5 .  
S ix o f  t h e  s even r ab i e s  s e r o po s i t i ve c a t s  h a d  a s tr o n g  
po s i t i ve g eo g raph i c a l  a s s o c i a t i o n  w i t h  r e p o r t e d  rab i e s  c as e s  
and / o r  rab i e s  s e ropo s i t i v e  o po s s ums from 1 9 7 5  and p r e v i o u s  
years . The s e  s i x P RS P  c at s  we r e  a l l w i th i n S k m  o f  e i t h e r a 
:..;ym bo l T i t l e  Numbe r 
6 c a t ,  ra b i e s s er o n ega t i v e  50  
& c a t ,  p r e s ump t i v e  rab i e s  7 
s e r o po s i t i v e  
T o w n  
L a k e  
R iv e r  
T rap 
are a 
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1 7 6  
r e p o r t e d  r ab i e s  c a s e  o r  a rab i e s  s e rop o s i t i ve o p o s s um .  F o u r  
o f  t h e  P RS P  c at s  we r e  l o c a t e d a l o n g  t h e  F r e n c h  B ro a d  R iv e r  
i n  t r a p  ar e a s  4 ,  1 0 ,  1 6 , and 1 7 .  T h i s  d i s t r ib ut i on w a s  
qu i t e  s im i l a r  t o  t h a t  fo und amo n g  rab i e s  s e r op o s i t i ve 
opo s s ums d u r i n g  1 9 7 4  and 1 9 7 5 .  T h e  o c c u r r e n c e  o f  f o u r  P RS P  
c at s  in  t h i s  a r e a  o f  e as t e rn J e f fe rs on C o unt y  and  n o rt h ­
we s t e rn C o c k e  C o un t y  r e i n fo r c e d  the  i d e a  t h a t  the r ab i e s  
v i ru s  m i ght  h ave b e en w i d e l y  c i rc u l at e d  i n  t h i s  a r e a d e s p i t e  
the ab s e n c e  o f  r e p o r t e d  r ab i e s  c a s e s . 
T he s in g l e  P R S P  c a t  c a p tu r e d  i n  t rap a r e a 8 w a s  
int e r e s t i n g  in t h a t  i t  w a s  l o c at e d  ap p r o x i m at e l y 2 km from 
b ot h  the  rab i d  c ow r e p o r t e d  du r i n g  1 9 7 2  and t h e  P RS P  o p o s s um 
c ap t ure d  cur i n g  1 9 7 3 .  T h i s  c at w a s  a l s o  l o c at ed o n l y  
s e ve r al hund r e d  me t e r s  f ro m  t h e  s i t e  o f  t h e  r ab i d s t r i p e d  
s kunk r e p o r t e d  i n  June o f  1 9 7 4 .  Wh i l e  n o n e  o f  t h e  s e ven 
o p o s s um s  c a p t u r e d in t rap a r e a 8 dur in g the  1 9 7 4 - 1 9 7 5 p e r i o d  
w e r e  r ab i e s  s e r o p o s i t i ve , t h i s a r e a  d i d  ap p e a r  t o  have  a 
l oc a l i z e d , p e r s i s t en t  f o c u s  o f  rab i e s  s e r op o s i t i v e  and rab i d  
an imal s wh i ch t o ge t h e r r e p r e s e nt e d  one an i ma l  f r o m  f o ur 
d i f fe r e n t  s pe c i e s . 
T h e  s i n g l e  P R S P  c a t  i n  t rap are a 4 5  w a s  c l o s e l y  re ­
l a t e d  ge o g r aph i c a l l y  w i t h  two  re p o r t e d  r a b i e s  c a s e s  and 
s e ve r a l  r ab i e s  s e rop o s i t i ve o p o s s ums . T h i s  c a t , a 2 . 9 k g  
femal e ,  w a s  c ap t u r e d  l e s s t h an 4 k m  f r o m  rab i e s c a s e 7 4 - 3 , 
a s t r i p e d s kunk , and l e s s  t h an 1 km fro m r ab i e s  c a s e  7 5 - 1 ,  
a h o rs e . 
1 7 7  
On l y  t h e  P RS P  c a t c a p tu r e d  i n  t r ap a r e a 2 7  app e a r e d  
t o  b e  i s o l at e d  f r o m  b o th r e p or t e d  r ab i e s  c as e s  a n d  o th e r  
r ab i e s  s e r o p o s i t ive  o po s s um s . I t  s h o u l d b e  n o t e d  t h a t  
s ev e r al t r a p  a r e a s  w i t h  r e p o r t e d  r ab i e s  c a s e s  a n d  r ab i e s  
s e ropo s i t i ve o p o s s um s  d i d  n o t  c on t a in any r ab i e s  s e r op o s i ­
t iv e  c a t s a mo n g  t h o s e s amp l e d .  A to t a l  o f  2 6  r e p o r t e d  
rab i e s c as e s  o c cu rre d i n  t ra p  a r e as 3 4 , 3 5 , 4 0 , 4 3 , 4 4 , a n d  
4 6 , b u t  n o n e  o f  t he 1 4  c at s  c a pt ur e d  i n  t h e s e  s ix a re a s  w e r e  
rab i e s  s e r o po s i t i ve .  
S e ru m  Surve y , 1 9 7 6  
Du r in g  1 9 7 6  t ra p p i n g was  c o n du c t e d  du r in g  Ju l y  and  
Augus t .  T h i s  t ra p  e f f o r t  c o n s i s t e d  o f  5 4 8  t ra p  n i gh t s  at  
1 9 5 s i t e s . E i gh t  farms  were  u s e d  i n  e a s t e rn G re e n e  C o un t y  
o n  wh i c h  a r ab i d  an i ma l ( s ev e n  s t r i pe d  s k unks  and  o ne d o g )  
h a d  b e e n  found e a r l i e r  i n  t h e  y e a r . T h e  r o ad s i d e  t r ap p i n g  
w a s  r e s t r i c t e d  t o  e s t ab l i s h e d  s i t e s  a t  wh i c h  a r ab i e s  s e r o ­
p o s i t i ve an i m a l h a d  b e en c ap t ur e d  i n  p r e v i o u s  y e a r s  o r  n e a r  
s uc h  a s it e . F re e - ro a m i n g  d o me s t i c  c at s  we r e  n o t s a mp l e d  
du r i n g  1 9 7 6 . 
On e j uv e n i l e s tr i p e d  s k un k  was  c ap t ure d o n  F ar m  M i n  
t ra p  a re a  4 4 . Th i s  s k unk wa s rab i e s  s e rone g a t i ve . Wh i l e  1 1 4 
o p o s s um s  we r e  c a p t u r e d , s e rum s amp l e s w e r e  a n a l y z e d  for o n l y  
5 3  o po s s ums . T he s e rum ana l y s e s  r e v e a l e d  t h at fou r ( 7 . 5  
p e r c e n t ) o f  t h e  op o s s ums we r e  P RS P  and 4 9  ( 9 2 . 4  p e rc en t )  
w e r e  r ab i e s  s e rone gat i v e  ( T ab l e  4 1 ) . T h e  four P RS P  op o s s ums 
h ad RF F I T  t i t e r s o f  1 : 5 ,  1 : 9 ,  1 : 1 6 ,  and 1 : 2 9 .  S e ve n ty - two 
T a b l e  4 1 . Re s u l t s  of t h e  1 9 7 6  s e rum s u rve y amo n g  op o s s ums b y  s e x a n d  we i ght c l a s s . 
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1 7 9 
p e rc e n t  ( 3 8 / 5 3 )  o f  t h e  o po s s um s  s amp l e d  w e r e  fem a l e , b u t  
1 t he P RS P  an i ma l s  w e r e  f e m al e s . D a t a  w e r e no t s uf f i  
c i e n t  f o r  a n  an a l y s i s  b y  a g e  c l a s s , b u t  t h re e  o f  t h e  fou r 
P RS P  o p o s s um s  w e r e  adul t s , a n d  t h e  four t h  1va s  a s ub a du l t . 
D e t a i l e d  d a t a  o n  t h e  s e rum s urve y amo n g  o p o s s um s  b y  s e x , 
w e i g h t  c l a s s ,  and t r a p  a r e a  o r  rm a r e  g n 1 n  Ap p en d i x  P .  
Th e l o c a t i o n s  o f  t h e  5 3  o p o s s um s  and t h e  s g l e 
s t r i p e d  s k un k  t e s t e d  du r i n g  1 9 7 6  a r e  s h o wn i n  F i g . 3 3 .  
Onl y  s e ve n  o p o s s u m s  w e re t e s t e d  om t ra p  a r e a s 1 - 2 4 ,  an d 
a l l  o f  t h e s e  we r e  r ab i e s  s e r o n e g a t i ve . e s e  s e v e n  o p o s s um s  
we r e  a l l c o l l e c t e d a t  s i t e s  whe r e  a D R S P  o p o s s um h a d  b e e n  
c ap t ur e d  i n  p re v i o u s  y e a r s . How e v e r ,  t h e s e  d a t a  s e e me d 
i n s u f  i e n t  t o  d e t e r mi ne wh e t h e r  the c on c en t r a t i o n s  o f  
r ab i e s  s e r o p o s i t i v e  an i ma l s  fo und i n  t r a p  a r e a s 1 ,  1 0 , 1 1 , 
and 1 6  dur g p re v i ous y e a r s  h a d  c e a s e d t o  e x i s t . 
I n  t r ap a r e a s 2 5 - 4 8  t h e  fou r P RS P  o p o s s um s  w e r e  l o c a t e d  
o n  F a r m  G R  ( t r ap a r e a  4 6 ) , F ar m  F ( t r a p  a r e a  3 5 ) , t r ap a r e a  
4 0 , an d t r a p  a r e a  3 5 . Due t o  t he t r ap p i n g  p r o c e d ur e i t  w a s  
e xp e c t e d  t h a t  any s e ro p o s i t i ve an i ma l s w o u l d b e  l o c a t e d  n e a r  
r e p o r t e d  r ab i e s  c a s e s . The P o p o s s um c ap t ur e d  a t  a 
ro a d s i de s i t e  i n  t r ap a r e a 3 5  w a s  1 . 6  km f r o m  r a b i e s  c a s e  
7 6 - 8 , a n d  th e P RS P  o p o s s um s  i n  t r a p  a r e a  4 0  \va s 1 . 5  km f r o m  
t he s i t e  o f  r ab i e s  c a s e  7 6 - 5 .  
Amo n g  t h e e i g h t  fa rms t ra p p e d  dur i n g  1 9 7 6 , t h e  a v e r a  
t i me b e t w e e n  t h e  r e p o r t e d  r ab i e s  c a s e  and t he i n i t i a t i o n  o f  
t rapp i n g  w a s  8 3  d a y s  w i t �  a r an g e  b e t w e e n  1 8  d a y s  ( F ar m  G O )  
Sym b o l  T i tle Numbe r 
0 opo s s um , rab i e s  se ronegat i v e  4 9  
0 s t r i p ed skunk , rab i e s  s e r o -
nega t i v e  1 
8 opo s s um , pre sumpt ive rabi e s  
s e ropo s i t iv e  
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Fig . 3 3 .  L o c at i o n o f  the 54 a n i ma l s t e s t e d  for rab i e s  a nt i bo d i e s  i n  t h e  s t udy are a , 1 9 7 6 . 0 
1 8 1  
and 1 3 6  d a y s  ( F arms G R  and V) . C o ns i d e r in g  t h e  dat a f r o m  
t he s e  farm s  a s  a un i t , o n l y  9 . 5 p e r c e n t  ( 2 / 2 1 )  o f  the  a n i ma l s 
c a p tu r e d  w e r e  rab ie s s e r op o s i t i ve . T h i s  p e r c en t a g e  wa s  much 
l ow e r  t h an t h a t  fo und on the two f arms t r appe d in t r ap a r e a  1 
du r in g  1 9 7 4 .  T he s e  two farms , F a rms C an d K ,  we r e  t r ap p e d  
an a v e ra o f  4 6  d a y s  ( 6 1  and 3 1  d ays ) a e r  th e r ab id s k un k  
w a s  r e po rt e d , and 6 2  pe rc en t  ( 8 / 1 3 )  o f  t h e  o p o s s ums t e s t e d 
we r e  r ab i e s s e r op o s it i v e . I t  i s  p o s s ib l e t h a t  the  g r e a t e r 
t im e  s p an b e twe en the o c c ur re nc e  o f  t h e  r ab i d  an i m a l  o n  t h e  
G r e e n e  C o unt y  f a rms  c o n t r i b u t e d  t o  th e l ow e r p e rc en t a g e  o f  
r ab i e s  s e r o p o s i t i ve an i ma l s  found on t he s e  farm s . The r e  w a s  
ano the r  d . r" l i  rene e b etwe e n  t h e  f a rm t r app i n g  i n  1 9 7 4  and 1 9 7 6  
i n  t h a t  f i ve rab i d  s k un k s  we r e  re p or t e d  f r o m  t ra p  ar e a  1 
d ur in g 1 9  7 3 ,  a n d  du r in g  1 9 7 4  t h a t  are a w a s  exp e r i e nc i n g  i t s  
s e c o n d  c o n s e cu t ive  s p r i n g  o f  r ab i e s  c a s e s amon g s t r i p e d  
s kunk s . Howeve r ,  G r e e n e  County wh i ch h a d  a s k un k  r ab i e s  out -
b r e a k  dur i n g  1 9 7 2  w a s  r e l at i ve l y fre e o f  re p o r t e d  ra b i e s  
c a s e s dur i n g  1 9 7 3 - 1 9 7 5 p e r i od w i t h  n o  r ep o r t e d  rab i e s  c a s e s  
i n  any o f  t h e  t ra p  a r e a s  whe re f a rm t r app i n g  w a s  c on d uc t e d  
dur i n g  1 9 7 6 . T h e  � n f l u e n c e  o f  the t i m e  l ay b e twe en t h e  
o c cu rr e nc e o f  t h e  rab i d  an ima l a n d  t r app i n g  a n d  th e numb e r  o f 
r ab i d a n i ma l s i n  t h e  ye a r  p r i o r  t o  t r ap p i n g  o n  t h e  p e rc e n t a g e  
o f  an i m a l s  w i t h  rab i e s  a n t i b od i e s found o n  the s e  f a rms c ou l d 
n o t  b e  d e t e rm i n e d . 
1 8 2  
S e ro l og i c a l  R e s u l t s  Amon g Op o s s um P o uc h e d Y o un g 
I n  an e f fo rt t o  d e t e rm i n e  t h e  i mmun o l o g i c a l  r e l a t i o n ­
s h i p  b e t we e n  t h e  f e ma l e  o p o s s um and h e r p o uc h e d y o un g , a 
s ma l l b l oo d  s amp l e  w a s  c o l l e c t e d  f r o m  o n e  nu r s in g  y ou n g  i n  
e a c h  o f  n in e  l i t t e r s a t  t h e  t i me t he f e ma l e  w a s  s amp l e d . 
Amon g  t h e s e  1 8  s amp l e s , n o n e  w e re foun d  t o  b e  D RS P , b u t t h r e e  
we r e  P R S P  ( T ab l e  4 2 ) . C o n s i d e r i n g  t h e  tw o i mm un o l o g i c a l  
c a t e g o r i e s ,  RS N and P RS P , p r e s en t  amo n g  t h e  mo t h e r - y ou n g  
s amp l e s , t h r e e  o f  t h e  f o u r  p o s s i b l e p e rmut a t i o n s  w e r e  fo und . 
N o n e  o f  t h e  p a i r s c o n t a i n e d  t w o  P RS P  s amp l e s . T he re w e r e  t w o  
c a s e s  w i th P RS P  y o un g  wh i c h h a d  r ab i e s  s e r o n e g a t i ve m o t h e r s , 
and o n e  c a s e o f  a PRS P m o t h e r  w i t h  a r ab i e s  s e ro p o s i t i v e y o un g . 
I n  e va l u a t in g  t h e  d i s t r i b u t i o n  o f  r a b i e s  s e r o p o s i t i v e  
op o s s um s , t h e  i mmuno l o g i c a l  c h a r a c t e r  o f  t h e  p ou c h e d  y o un g 
w a s  n o t  c o n s i d e r e d .  T h e  two rab i e s  s e r o n e g a t i ve fema l e s  
w i t h  P RS P  y o u n g  w e r e  d e s i gn a t e d  a s  s e r o ne g a t i v e  c ap t ure s . 
T h e  t w o  c a s e s  w i t h  P RS P  y o un g f r o m  a RSN m o t h e r c o u l d  
n o t  b e  e xp l a in e d  c o nc l u s i v e l y .  B e l l  e t  a l . ( 1 9 7 0 : 10 5 5 )  c i t e d  
o n e  o f  t h e i r  e a r l i e r  s tu d i e s  wh i c h  d e m on s t r a t e d  t h a t  r ab i e s  
a n t i b o d i e s  c o u l d  b e  t ra n s fe r r e d  f r o m  fe m a l e m i c e  t o  t h e i r  
o f f s p r in g b y  s uc k l in g . T h e y  a l s o  n o t e d  t h a t  t h i s  p as s i ve 
i w�un i t y  a c qu i r e d  b y  s uc k l i n g  r e a c h e d a p e a k  a t  t h e  t ime o f  
w e a n i n g  a n d  t h e n  d e c r e a s e d  s l o w l y . T h e  r e s u l t s  o f  t h e  
p re s en t  s t udy m ay h a ve b e en i n f l u e n c e d  b y  t h e  p r e s e n c e  o f  
n on s p e c i f i c  immuno l o g i c a l  s ub s t an c e s , o r  t h e s p e c i a l 
m a r s up i a l p h y s i o l o gy o f  o p o s s um p o uch e d  y o u n g . 
1 8 3 
T ab l e  4 2 ,  Re s u l t s  o f  s e rum an a ly s i s  amo n g  n i n e  a du l t  
femal e  op o s s ums and one  o f  t h e i r  p o uch y o un g . 
D a t e  
Ap r i l  1 9 7 4  
r i l  1 9 7 4  
1 9 '7 5 
L o c a t i o n  
a r e :=:. , 
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1 8 4 
An a l y s i s  o f  Op o s s um S a l i v a ry G l an d S amp l e s 
A s amp l e  o f  s a l i v a ry g l a � d  t i s s u e  w a s  c o l l e c t e d a l o n g  
w i th t h e  b l o o d  s amp l e  om a l l  o p o s s um s  a n d  t h e  s i n g l e  
s t r i p e d  s k un k  c o l l e c t e d  du r i n g  t he 1 9 7 5 - 1 9 7 6 p e r i o d . t e r  
t s e r um a n a l y s e s  we r e  c o mp l e t e d , • s a l i v a ry g l a nd s 
o m  t h e  f o u r P RS P  o p o s s u�s f r o m  19 7 6  a n d  t h e  t h r e e P 
o p o s s ums f r o m 1 9 7 5  w e r e  s e l e c t e d fo r F RA 2.n a l y s i s . Th r e e  
r ab i e s  s e r o n e g a t i v e  o p o s s um s  w e r e  c h o s e n  f r o m  t he f e ma l e s  
c o l l e c t e d d u r in g 19 7 6  t o  s e r v e  a s  c o n t r o l s . ::: e m a l  e s w- e r e  
l e s  
u s e d  a s  c on t r o l s  b e c a u s e  t h e  s e v e n  s e r o p o s i t i ve an i m a l s w e r e  
a l l  f e m a l e s . 
T h e s e  1 0  t i s s u e  s amp l e s  wh i c h  h a d  b e e n  s t o r e d  a t  - 7 0 °  C 
we r e  t e s t e d  d u r i n g  D e c e mb e r  1 9 7 6 . On l y  o n e  s amp l e  w a s  c o n -
e l us i ve l y  f o u nd t o  c o n t a i n  r i e s  an t i g e n  ( T a b l e  4 3 ) . T h i s  
s amp l e  w a s  f ro m  a j uv e n i l e  f e m a l e  w h i c h  h a d  t he h i  e s t  R F F I T  
t i t e r  a mo n g  e f o u r  P P o s s um s  o f  1 9 7 6 . T o t h e r n i n e  
s amp l e s  w e r e  c on s i  r e d  t o  b e  n e g a t i v e  f o r  r a b i e s  an t i g e n .  
Wh i l e  t h e  t h r e e  D RS P  o p o s s u ms f r o m  1 9 7 5 w e r e  c l a s s i f i e d  
a s  n e g a t i ve t two o f  t h e s e  s a mp l e s  s h ow e d f a i n t  t r a c e s  o f  
u o r e s c en c e s l a r i r1 a p p e a T an c e  t o  a n t i g e n i c  " d us t . "  
K i s s l i n g  ( 1 9 7 5 : 4 0 9 )  s t a t e d  t h a t 
r ab i e s  a n t i n i n  s a l i v a ry g l a n d  t i s s u e u s u a l l y o c c u r s  
i h  s ma l l e r ,  mo r e  i r r e gu l a r  ffia s s e s  t h an t h o s e  o b s e r ve d 
i n  b r a i n t i s s ue ; d u s t l i  a n t i ge n  i s  ve ry c ommo n l y  
f o un C. . 
T h e r e  r e , t h e s e  two t i s s u e  s amp l e s  ffi a y  h av e  c o n t a  e d  r a b i e s  
a n t i g e n  a t  t h e  t i me o f  c o l l e c t i o n t b u t t�e e x t e n s i v e  ? e r i  
T ab l e  4 3 .  Re s ul t s  o f  t e s t s  f o r  t h e  p r e s e n c e  o f  r ab i e s  a n t i g e n  i n  t h e  s a l i v a ry g l a nd 
s a mp l e s  f-r:-o!ll 1 0  opo s s ums c o l l e c t e d  in the s t ud y  a r e a . a  
----
M o n t h Lo c at ion 
of ( t rap a r e a , 
r:: aptu re _ '1tlftd r'Jlntl 
M ay 7 5  4 8  NE 
r·� ay 7 5 1 0  S'rV 
l y  '? S 1 6  Sl� 
J u l y  ? 6  46 S E  
farm GR 
? 6 35 NW 
F a rm F 
Aut� 7 6  I! rl 
A ug 7 6  4 0  NE 
c 
<J uly 3 5  NW 
Farm F 
7 6  !�? NW 












'rJ e ight 
('ktd 
2 . 2  
2 . 3 
2 . 4  
2 . 5  
2 . 6  
1 . 6  
1 , 0  
1 . '? 
2 . 3 
2 . J 
T e s t  for rab i e s  a n t i�en 
H eprodu c t i ve Ra bi e s  F l u o re s c ent rab i e s  
_ § t�111!? __ _ _ _ _ _ _ _g;§.rol QlLIL ___ �nti1:>..9_dY_ .( fJ�A) 
w i t h young DR:SP nega t i v e b 
no young D I\S P nega t i ve b 
no y o u ng DRSP neg at i v e  
with y o u ng PHSP ne ga t i ve 
H F I·' I 'l' 1 1 1 6 
w i t h yo ung PRSP m�gat ive 
H F FI'r 1 a 9 
no y o u ng PHSP negat i v e 
R F'f<'IT 1 • 5  
no younn; PHSP po s i t i v e  
H f<'FI'l' 1 1 2 9 
w ith yo ung neg a·t i v e  negat i v e  
with yo ung ne gat i v e negat ive 
no yourit: ne f!, a. t i v e  nt�g at i v e  
---- ------·--- ·------ --
lVJ o u s e  
i noc ula-
t i. o n  
neg a t i ve 
a F RA t e s t  d on e  7 - 8 D e c emb e r  1 9 7 6 .  




1 8 6 
o f  s t o r a g e  c ou l d  h ave r e duc e d  t h e  amount o f  d e t e c t ab l e  
ant i ge n  in  t h e s e  s amp l e s . The  l e n gt h  o f  s t o r a g e  or  o t h e r 
fac t o r s  c o ul d  h av e  re duc e d  t h e  ab i l i t y t o  p ro duc e p o s i t i v e  
r e s ul t s  b y  t h e  mou s e  i n o cul a t i o n  t e s t . 
T h e s e  d a t a  s ug g e s t  t h at a p o r t i on o f  t h e  rab i e s  s e r o ­
po s i t i ve o p o s s ums i n  t h e  s t udy a r e a s  h a d  r ab i e s  an t i ge n  i n  
t h e i r  s a l i va r y  g l an d s . Whe t h e r s uc h  an i ma l s  w e r e  c l i n i c a l l y  
rab i d  o r  p r o g r e s s in g  t oward c l i n i c al r a b i e s  i s  unknown . 
T he s e  d a t a al s o  do n o t  a l l ow fo r e s t ab l i s h in g  o r  re j e c t i n g  
t h e  e x i s t e n c e  o f  ch ro n i c  r ab i e s  c a rr i e r s w i th i n t h e  o p o s s u m  
popul a t i o n , b u t  t h e  p o s s ib i l i t y  o f  o p o s s um s  as  i mp o r t ant 
rab i e s  v e c t o r s  cann o t  b e  exc l ud e d .  Howe v e r , t h e r e  is  a 
s t r o n g  s u g g e s t i on t h a t  r ab i e s  i n fe c t e d  o p o s s ums may n o t  b e  
" d e ad - e nd s " i n  t h e  n a t u r a l  c i r cu l a t i o n  o f  t h e  rab i e s  v i ru s , 
b u t  t he s e an i ma l s  may s e r ve t o  t r an s m i t  r ab i e s  by e i t h e r  
b i t e  o r  n onb i t e  rou t e s . 
T o t al  S e rum Sur vey D at a ,  S ex and A g e  C o n s id e r a t i on s  
Amon g  th e thre e s p e c i e s  i n c lud e d  in  t h e  s e rum s u rv e y , 
the s t r i p e d  s kunk c o n s t i t ut e d  t h e  s m a l l e s t  s amp l e  s i z e .  T h e  
fa c t  t h a t  o n l y  t h r e e  s t r i pe d  s kunk s w e r e  t e s t e d  p re ve n t e d  
any c o n c l us i v e  e v a l ua t i o n o f  t h e  p re va l e n c e  o f  s e r opo s i t i v e  
an i ma l s  w i t h in t he s t r i p e d s kunk p opul a t i on . H o we ve r , o n e  
o f  t h e  t h re e s t r i p e d  s k unk s s amp l e d  w a s  D R S P , an d i t  wou l d  
s e e m p o s s i b l e  t o  p o s t u l a t e  t h a t  rab i e s  s e r op o s i t iv e  s t r i p e d  
skun k s  ex i s t e d i n  t h e  s t u dy a r e a  and may h av e  c o n s t i tu t e d  a 
s i z e a b l e  po r t i on o f  t h e  s kunk p opul a t i o n . S in c e  fr e e - r o am i n g  
1 8 7  
d ome s t i c  c a t s  w e r e  on l y  s amp l e d  d ur i n g  1 9 7 5 ,  t he d a t a  f rom 
t h a t  y e a r  re p r e s e n t e d  a s umma r y  o f  t h e  r ab i e s s e r o l o gy f o r 
t h i s  s p e c i e s . 
Du r in g the  f o u r  y e a r s  o f  t h e  s e rum s ur ve y ,  6 0 8  
o p o s s um s  we r e  t e s t e d  r the  p r e s e n c e  o f  r ab i e s  ant ib o d i e s  
( T ab l e  4 4 ) . T h e  pe r c en t a ge s  o f  P RS P  and D R S P  amon g ma l e s  
and fema l e s  we r e  qu i t e  s i m i l a r .  T h e  t o t a l  numb e r  o f  s e ro ­
p o s i t i ve an imal s c on s t i t u t e d  1 5 . 7  pe rc en t  ( 3 5 / 2 2 3 ) o f  t h e  
ma l e s  an d 1 7 . 1  p e rc en t  ( 6 6 / 3 8 5 )  o f  t h e  fema l e s . The s e  d a t a  
s u g g e s t  t h a t  t he r e  wa s n o  s ex u a l  d i f fe re nt i at i on in  t h e  
d e g r e e  o f  e xp o s u r e  t o  t h e  r a b i e s  v i ru s . 
Th e p e rc en ta g e  o f  r ab i e s s e ro p o s i t i v e  a n i ma l s  amon g 
t he s e ve n  w e i gh t  c l a s s e s  v a r i e d  w i d e l y .  S e ro p o s i t ive an i ma l s  
c o n s t i tu t e d  on l y  3 pe r c e n t  ( 1 / 3 5 )  o f  the  op o s s ums in w e i g h t  
c l a s s 1 ,  b ut i n  we i gh t  c l a s s 5 ,  2 2  p e r c e n t  ( 3 7 / 1 7 1 )  o f  t h e  
o p o s s um s  we r e  r ab ie s  s e r op o s i t i v e . Adu l t s  h a d  a s i gn i f i 
c an tl y  h i  e r  numbe r  o f  rab i e s s e r op o s i t i v e  an i ma l s  t h a n  
nonadul t s ( P  < . O S ) . 
S ome i n t  gu i n g  t re nd s  c a n  b e  ob s e rve d in t h e  d a t a  
r e g a rd in g  P R S P  o p o s s ums ( F i g . 3 4 ) . P RS P  o po s s um s  w e r e  no t 
found among t h e  1 8  fema l e s  o f  we i g h t  c l a s s 1 ,  b u t  s t a r t i n g  
i n  we i gh t  2 t h e  p e r c ent a g e s  o f  P RS P  fema l e s  i nc re a s e d s t e a d i l y  
up t o  we i gh t  c l a s s  5 .  I n  c o n t r a s t t o  t h i s  p a t t e r n , P R S P  m a l e s 
ln  w e i c l a s s 1 c o n s t i t ut e d  6 p e rc e n t  ( l / 1 7 )  o f  the s amp l e , 
and f r o m  t h i s  c l a s s  t o  w e i gh t  c l as s  4 t h e  p e rc en t a g e s  o f  
PRS P mal e s  d ro p p e d  s t e ad i l y . F o l l ow i n g  t h i s  d e c l ine  t he r e  
T a b l e  4 4 .  Summ ary o f  s e rum s urvey d at a  amon g  opo s s ums b y  s ex and we i gh t c l a s s , 1 9 7 3 - 1 9 7 6 . 
Age Juveni l e  Subadult Adul t  
W e i�ht cl as s e s  a re d e fi n e d in T ab l e  2 4 , p a g e  1 0 7  
W t . '[ - f } 4 5 § 2 Total  
S ex M F M F Nl F M F M F M F M F M F 
S amp l e  1 7 1 8  2 5  1 2  3 0  38 3 2  1 0 2 37 1 34 5 1 64 3 1  1 7 2 2 3  385 608 
.Yo 'I' o tal 3 3 4 2 5 6 5 1 7 6 22  8 1 0  5 3 3 7 63 
Pre sumptive rabies  seropo s i t i ve ( PRSP ) 
Numbe r 1 0 1 1 1 4 1 1 6 1 1  2 2  1 0  8 6 3 3 1 54 85 
% S ampl e  6 - 4 8 3 1 0  3 1 6  3 0  1 6  2 0  1 2  2 0  18  14  14  14  
% W2 ight 3 1 3  1 9  1 6  1 9  
c 
Def ini t i ve rabi es seropo s i t ive ( DRSP ) 
Number 0 0 0 0 0 0 0 6 1 3 2 3 1 0 4 1 2  1 6 
% Samp l e  - - - - - - - 6 3 2 4 5 3 - 2 3 3 
% W e ight - - - 4 2 4 2 
c l ass  
All rabi e s  s e ropo s i t ives , by weight c la s s  
Number 1 2 5 2 3  37 2 3  1 0  3 5 6 6  1 0 1  
% We ip;ht J 5 7 1 7 2 2  2 0  2 1  1 6 17 1 7 f-' 
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Juv e n i l e  
Ag e c l a s s  
Subadu l t  
• • M al e s  
• .. F emal e s  
-a--a Total 
W e ight c l a s s  
1 8 9  
Adult 
t v 
F i g . 3 4 . P e r c e n t a g e  o f  p r e s ur.1p t i v e  r a b i e s  s e r o p o s i t i v e  
o p o s s um s  a mo n g  t he t o t a l  numb e r  o f  op o s sums t e s t e d  i n  t h e  
s e v e n  w e i g h t  c l a s s e s , 1 9 7 3 - 1 9 7 6 .  W e i g h t  c l a s s e s  a r e  d e ­
f i n e d  i n  T ab l e  2 4  , p a g e 1 0  7 .  
1 9 0  
w a s  a t e n f o l d  i n c r e a s e  i n  the pe rc e nt a ge o f  P RS P  ma l e s  b e -
t w e e n  w e i g h t  c l a s s 4 ( 3  p e rc en t ) and w e i  c l a s s  5 ( 3 0 
pe rc e nt ) . I t  may b e  s i gn i f i c ant t o  no t e  t h at t h e  t i me b e ­
tw e en t h e s e  two we i gh t  c l a s s e s  re p re s en t s  a p e r i o d  whe n t h e  
mal e s  a g e  f r o m  app r o x ima t e l y  1 0  mo n t h s  t o  o ve r  1 1  month s .  
Th i s  s p an o f  t ime c o rr e s p ond s , t o  s ome e x t en t , w i th t h e  
win t e r  b r e e d i n g  s e a s o n  i n  wh i c h  a l l youn g  o f  t he p re c e d i n g  
ye a r  nay p a rt i c i p at e . I t i s  c on c e i v ab l e  t h a t many young 
mal e s  are  e xp o s e d to  r ab i e s  dur g t he m a t i n g  s e a s o n .  T h e  
s ou r c e  o f  t h i s  e xp o s u re c o u l d  b e  fena l e s  o r  r i val  m a l e s  
enc ount e r e d  du r i n g  m a t i n g  ac t iv i t i e s . As t he o p o s s um s  g a i n  
m o r e  we i gh t  and b ec o me p a r t  o f  we i gh t  c l a s s e s  6 a n d  7 ,  t h e  
p e r c en t a ge s  o f  P RS P  ind i v i dua l s  amon g m a l e s  and fema l e s 
be c ome i n cr e as in g l y  s im i l a r . 
The  d a t a r e g ar d i n g  DRSP  op o s s um s  a re d i f fe r e nt from 
th o s e  f o r  PRS P op o s s ums ( F i g . 3 5 ) . T h e r e  w e r e  no  DRS P 
in d i v i dual s found among j u ve n i l e s  o r  s ub a du l t s  o f  e i t h e r  
s e x , and a l l  D R S P  ma l e s  w e i gh e d  mo r e  t h an 1 . 8 2 k g  ( 4  l b ) . 
I n  mo s t  c a s e s  t h e s e  D RS P  o po s s ums wou l d  h av e  b e e n  i n  t h e i r  
s e c ond ye a r  o f  l i fe .  A s  fema l e s  mo ve d from t he s ub a du l t  t o  
adu l t  a ge c l as s , th e r e w a s  a s h a rp r i s e  i n  t h e  p e r c en t a g e  o f  
DRS P i n d i v i d u a l s ,  b ut no  c h an ge o c c u r r e d  amo n g  mal e s . I n  
we i �ht c l R s s es 5 - 6  t h e  p e r ce n t a g e s  o f  DRS P m a l e s  a n d  fem a l e s  
we r e  s i mi l a r .  The  ab s e n c e  o f  DRSP ma l e s  i n  we i g ht  c l a s s  7 
may h av e  r e fl e c t e d t h e  s c arc i t y  o f  s u c h  l a r f e ma l e s . 








T ' .,  v UVen� .t e  
Ag e c l a s s  
S u b a d u l t  Adu l t  
• • Femal e 
• • M al e  
1 2 3 
4 
5 
'H e igh t c la s s e s  
1 9 1  
6 7 
F i g .  3 5 . P e r c ent a ge o f  d e f i ni t i ve rab i e s  s e r o p o s 1 t 1 ve 
o p o s s ums a mon g t h e t o t a l numb e r  o f  op o s s um s  t e s t e d  in t h e  
s e ven  Ke i t c l a s s es , 1 9 7 3 - 1 9 7 6 . We i gh t  c l a s s e s  a r e 
d e f i ne d i n  T ab l e  2 4 , p a g e  1 0 7 . 
1 9 2  
th e re w a s  a d i s t inc t i n c r e a s e  i n  the p r op o rt i on o f  P RS P  
in d i v i du a l s  f r o m  t h e  l o we s t  we i gh t  c l a s s  t o  w e i g h t  c l a s s 5 ,  
t h e  t i me o f  e ar l y a du l t h o o d  ( F i g .  3 6 ) . D RS P  o p o s s ums w e r e  
found onl y amo n g  adul t s . a n d  t h e  p e r c en t a g e s  o f  D RS P  
ind i v i dual s in t he fou r  we i gh t  c l a s s e s  c on s i d e r e d  t o  b e  
a d ul t s  we r e  f a i r l y  un i fo r m . Wh e n  the p e rc en t  s o f  a l l 
s e r o p o s i t i v e  o p o s s ums amo n g  t h e  we i gh t  c l a s s e s a r e  c o n s i d ­
e r e d ,  t h e  g r e at e s t  inc r e a s e  c arne b e t w e e n  w e i gh t  c l a s s  3 ( 7  
p e r c en t )  and we i gh t  c la s s  4 ( 1 7  p e rc e n t ) . Th i s  p e r i od c o i n ­
c i d e s  w i t h  t h e  t i me d e s i gn a t e d  t o  re p r e s e n t  the  t r an s i t i o n  
f r o m  t h e  s ub adu l t  t o  adul t s t a g e o f  l i  f o r  t h e  o p o s s um .  
TO t al S erum S u r v e y  D a t a ,  G e o g r ap h i c a l  C o n s i d e r a t i o n s  
Du r i n g  t h e  f o u r - y e a r  s e rum s ur v e y , a t  l e a s t o n e  r a b i e s  
s e rop o s i t iv e  an i mal w a s  c o l l e c t e d b y  r o a d s i d e  t r a p p in g i n  8 3  
p e r c e n t  ( 4 0 / 4 8 )  o f  t h e  t ra p  a r e a s  ( Tab l e  4 5 ) . Among t h e s e  4 0  
t ra p  a re a s  the  p e rc en t a g e s  o f  rab i e s  s e r op o s i t i ve a n i ma l s  
ran ge d f r o m  5 p e r c e n t  i n  t r ap a re a s  2 7  and 4 4  t o  4 6  p e rc ent  
in  t r ap a r e a 1 6 . B o t h  t ra p  a r e a s  2 7  a n d  16  w e r e  fre e o f  
r e p o r t e d  r ab s c as e s du r i n g  the  1 9 7 2 - 1 9 7 6  p e r i o d .  
T h e  p e rc en t a g e o f  s e r o p o s i t i ve an i ma l s  wa s s i gn i f i c an t l y  
h i gh e r  ( P  < . 0 5 )  amon g op o s s um s  c ap t u r e d  o n  f a r ms n e a r  t he 
s i t e  o f  a r ep o r t e d  r a b i e s  c a s e  t h an amo n g  t h e  o p o s s um s  c o l ­
l e c t e d i n  s y s t ema t i c r o ad s i d e t rapp i n g . Amo n g  t h e  3 3  o p o s s um s  
c o l l e c t ed a t  f a rm s i t e s  1 0  ( 3 0 p e r c e n t )  we r e  r ab i e s  s e ro -
p o s i t i ve . Amon g the 5 7 5  o p o s s ums s amp l e d  m ro a d s i d e  s i t e s  
9 1  ( 1 6 p e r c e n t )  wer e  rab i e s s e r op o s i t i v e . H ow ev e r , rab i e s  
Juveni l e  
2 0  
0 
1 2 
Age c l a s s  
S u badul t 
P r e s urr.�t i v e  / 
rab1 e s  1 
s e ro po s i t i v e/ 
! 
3 4 
h' e i gh t  c l a s s 
1 9  3 
Adu l t  
I 
D e fi ni t ive 
r a b i e s  
s e ro po s i t i ve 
5 6 7 
F i g .  3 6 . P e r c e n t a ge o f  p r e s ump t i v e  r ab s s e r o p o s i t i ve  and 
f i n i t i v e  rab i e s s e ro p o s i t i v e  o p o s sums  ( b o t h  s e x e s )  among 
t h e  t o t a l numb e r  o f  o p o s sums t e s t e d  i n  the  s e v e n  w e i gh t  
c l a s s e s , 1 9 7 3 - 1 9 7 6 . We i gh t  c l a s s e s  are d e f i ne d i n  T ab l e  2 4 , 
p a g e 1 0 7 .  
1 9 4  
T ab le 4 5 . D a t a  s umma r y  o f  s e rum an a l y s i s  amo n g  op o s sums 
( Op o s ) , f re e - r o am i n g  dome s t i c  c at s , a n d  s t r i p e d  s kunk s ( S k )  
c ap tu r e d  a t  r o a d s i de s i t e s  i n  t h e  4 8  t ra p  a r e a s , 1 9 7 3 - 19 7 6. a 
7& rab i e s  
T rap l2.U 1224 1222 121.§. s ero -
are a  0J20 S Sk Ouo s 0J20 S C at 0J20 S  'To t al J20 s i t i ve 
1 2/4 0/1 2 4/ 7 - 0/1 6/24 2 5 
2 - 2/ 3 0/ 2 0/1 0/1 2/ 7 2 9  
3 0/3 1/ 3 1/ 5 0/2 2/1 3 1 5 
4 2/ 6 1/ 6 1J2 4/1 4  2 9  
5 0/5 2/ 5 2/ 8 0/1 4/1 9  2 1  
6 1/ 4 1J 6 2/1 0 2 0  
7 0/ 4 OJ 8 0/1 2 0 
'"' 1J2 OJ 3 oj 4 1/3 2/1 2 1 7 c 
9 0/ 5 2/1 0 2/1 5 1 3 
1 0 - 2/ 7 3/ 7 1J2 0/2 6/1 8 3 3  
1 1  0/3 3/ 8 0/ 3 - 0/2 3/1 6 1 9  
1 2  0/ 3 1/ 7 OJ2 1/1 2 8 
1 3  1/1 0/ 2 1J  6 0/2 2/1 1 1 8  
1 4 - 0/ 2 1/ 8 - 1/1 0 1 0  
1 5 0/3 1/ 2 1/ 8 0/1 - 2/1 4 1 4  
1 6  1/ 2 4/ 8 1/2 0/1 6/1 3  46 
1 7  - OJ 3 1/ 5 1/1 2/ 9 2 2  
1 8  0/2 OJ 3 3J 5 0/2 3/1 2 2 5 
1 9  0 /  6 0/ 6 0/1 OJ1 3 0 
2 0  - 1/ 3 1/ 8 0/2 2/1 3 1 5 
2 1  0/2 0/ 7 - 0/ 9 0 
2 2  1/2 0/ 2 1/ 8 - 2/1 2 1 7 
2 3  0/3 1/ 3 0/ 3 OJ2 1/1 1 9 
24  0/2 0/ 1 OJ 2 0/1 0/ 6 0 
S u bt o tal t rap ar e a s  1 -2 4  
_2 1 7  2 8  _i 0 _u_ 1 8  
32 9 2  147 27 7 3 05 
2 5  0/4 0/ 1 1/ 2 OJJ 1/1 0 1 0  
2 6  - 2/ 4 0/ 1 2/ 5 4 0  
27  0/3 0/ 4 0/ 9 1/2 1/1 8 5 
28  1J2 0/ 5 0/ 7 1/14 7 
2 9  1 /  6 2/ 9 0/2 3/1 7 1 3  
3 0  0/ 2 0/ 7 0/ 9 0 
1 9 5  
T ab l e  4 5 .  c o n t i n ue d .  
% R a b i e s  
Trap 1.211 1 zz4 1;zz � 1:.21.£ s e ro -
a r e a  0J20 S Sk 0no s O:QO S C a t Ono s  T o t al n o s i t i ve 
3 1 0/ 7 0/ 8 0/1 0/1 6 0 
3 2 2/ 6 1/ 9 0/1 J/1 6 1 9  
3 3  1/ 4 0/ 5 0/1 1/1 0 1 0  
34 0/2 0/ 2 0/ 2 0/2 0/ 3 0 
3 5  0/1 1/ 3 0/ 6 0/2 1/5 2/1 7 1 2  
36  0/5 0/ 1 1/ 7 1/1 3 8 
3 7 0/1 1/ 2 1/1 0 0/1 2/14 1 4  
3 8  0/2 0/ 3 0/ 7 0/1 2 0 
3 9 0/2 0/ 2 1/ 8 0/1 1/1 3 8 
4 0  - 2/ 6 1/ 6 0/4 1/4 4/2 0 2 0  
4 1 0/1 1/ 2 1/ 4 0/2 2/ 9 2 2  
42 1/ 3 1/ 9 2/1 2 1 7  
43 0/ 2 1/ 5 0/2 - 1 /  9 1 1  
44 - 0/ 7 1/  4 0/3 0/5 1/1 9 5 
45 1 /4 3/ 6 0/ 3 1/2 0/1 5/1 6 3 1  
46 3/4 1/1 0/ 2 1/ 9 0/1 0/3 5/2 0 2 5  
4 7 0/1 - 2/ 9 0/3 2/1 3 1 5 
48 0/2 3/ 7 1/ 5 0/1 0/4 4/1 9 2 1  
Subt o t al trap are as 2 5 -48 
_j_ 1 1 8  1 6  2 2 44 1 3  
3 3  2 37 151 3 0  2b 3 2 9  
T o tal f o r  s tudy area , t rap ar e a s  1 -48 
1 0  1 ----12 44 _1 2 0 0  1 6  65 2 1 7 9  2 9 8  5 7  33 634 
S p e c i e s  t o t al s  
Opo s s um 1 0/65 35/1 79 44/2 9 8  2/33 9 1/5 75 1 6  
c .... -' �� v 7/5 7 7/ 5 7  1 2  
S t r i p e d  1/2 1/ 2 5 0  
skunk 
a n a t a  s h o \.; numb e r  o f  r ab i e s  s e r op o s i t i ve 
. , I an 1 m a .:. s  
numb e r  o f  an i ma l s  t e s t e d .  
1 9 6  
s e ro po s i t i ve o p o s s um s  w e r e  fou n d  1n 8 3  p e rc en t  o f  the  4 8  
t ra p  a r e as , b u t  o n l y  fou r o f  t he 1 0  farms  s amp l e d  c on t a i n e d  
r ab i e s  s e rop o s i t iv e  o p o s s ums . 
I n  t r ap a r e a s  1 - 2 4  wh i c h  c o n s i s t e d  p r i ma r i l y  o f  
Je f fe r s on a n d  C o c k e  count i e s , 1 8  p e rc en t  ( 5 5 / 3 0 5 )  o f  t h e  
an i ma l s ( o p o s s um s  a n d  c a t s )  c o l l e c t e d  b y  ro a d s i d e  t ra p p i n g 
w e r e  r ab i e s  s e ro p o s i t ive . T h i s  p e r c en t a ge w a s  l a r g e r  t h an 
the 1 3  p e r c en t  ( 4 4 / 3 2 9 )  s e ro po s i t iv e  an i mal s ( op o s s um s , c at s , 
and s t r i p e d  s kunk s )  c o l l e c t e d  al on g r o a d s i d e s  i n  t r ap a re a s  
2 5 - 4 8  wh i c h  c o n s i s t e d  p r i ma r i ly o f  G r e e n e  C oun ty . Howe v e r ,  
t h e s e  p e r c e n t a s w e r e n o t  s i gn i  c an t l y  d i f fe re n t  ( P  > . 1 0 ) . 
T h e s e  d a t a  d i d  n o t re fl e c t  t h e  d i s t  bu t i o n  o f  r e p o r t  
r ab i e s  c a s e s  d u r  g t h e  1 9 7 2 - 1 9 7 6  r i o d .  D ur i n g  the s e  f i v e  
y e a r s 7 9  p e r c e n t  ( + 1 / 5 2 )  o f  a l l  r e p or t e d r ab i e s  c a s e s  t h e  
s t ud y  a r e a  o cc u r r e d  i n  G re e ne C o un t y . B as e d  on t h e s e  d a t a  
the r e  wa s a h i gh l y  s i gn i f i c an t  c o n c e n t r at i o n  o f  r e p o r t e d  
rab i e s  c a s e s  i n  G re e n e  C ou n t y  ( P  < . 0 0 1 ) . 
T h e re w a s  n o  s t at i s t i c al a s s o c i a t i o n  b e tw e e n  t h o s e  
t rap a re a s  w i t h  a gh c a p t ur e  r a t e  an d the t r ap a r e a s  w i t h  
a h i gh p e r c e n t a g e  o f  s e r o po s i t i ve an i s .  B e c a u s e rab i e s  
t r an s mi s s i on i s  c o n s i d e r e d  t o  o c c u r  b y  d i r e c t c o n t a c t 
b e t w e e n  t h e  d i s e a s e d ho s t  and o th e r · s u s c e p t i b l e  ho s ts , h i  
p o p u l a t i o n  d en s i t  s m i gh t b e  e xp e c t e d  t o  f a c i l i t a t e  
t ra n s m i s s i o n  and p r o du c e a h i gh e r  pe r c e nt a ge o f  s e ro p o s i t i ve 
an i ma l s  i n  t h e  t r ap a r e a s  w i t h abund a n t  an i mal  p o p u l at i o n s . 
�h i l e  t h e  c a l c u l a t e d  c ap t ur e  r a t e , c ap tu r e s  p e r  1 0 0  t r ap 
1 9 7  
n i gh t s , i s  n o t  a d e fin i t ive me a s ur e  o f  p opu l a t i on den s i ty ,  
t h i s  f i gure d o e s  re f l e c t , t o  s ome e x t en t , t he re l a t i ve 
ab und a n c e  o f  an ima l s  amo n g  t h e  4 8  trap are as . 
T o  eva l u a t e  the  re l a t i on s h ip b e twe en c ap t ure r a t e s  
and rab i e s  s e ro p o s i t i ve p e rc en t a g e s t h e  d a t a  fro m 1 9 7 5 
amo n g  o p o s s ums was  c o n s i d e r e d  b e caus e ( 1 ) t h e  l ar g e s t  s amp l e  
w a s  c o l l e c t e d  i n  t h a t  ye a r , ( 2 )  e ach t r ap a re a w a s  us e d  o n l y  
o n c e , and ( 3 ) o n l y  o n e  rep o rt ed r ab i e s  c as e  o c cu r r e d  i n  t h e  
s t u dy a r e a .  T h e  4 8  t ra p  are a s  w e r e  ranke d f r o m  t he h i gh e s t  
c ap tu re r at e , 3 4 . 3  i n  t r ap ar e a  9 ,  t o  t h e  l ow e s t , 3 . 1  i n  
t r ap a r e a 2 6  (App end i x  K ,  T ab l e  6 6 ) .  I n  o r d e r  t o  re duc e t h e  
numb e r  o f  t i e s  ( are a s  w i t h  e x a c t l y  e q u a l  c a p t u r e  r a t e s )  t h e  
a r e a s  i n  r an k  o r d e r  w e r e  g ro up e d  in t o  1 1  s e t s  wi t h  four o r  
f i v e  t r ap a r e a s  i n  e a c h  s e t .  T h e  s e rum sur ve y  d a t a  amo n g  
o p o s s ums f o r  t h e  t rap a r e a s  i n  e a c h  s e t  w e r e  c o mb in e d , an d 
a s in g l e  p e r c en t a ge o f  s e ro p o s i t ive o p o s sums w a s  c a l c ul a t e d 
f o r e ac h  o f  the  1 1  s e t s  o f  t r ap a r e a s . The s e  1 1  p e r c en t a g e s 
we r e  a l s o ranked  from t h e  h i g he s t  t o  the  l ow e s t . Amon g t h e  
1 1  s e t s  o f  t r a p  are a s  t h e  r ank s f o r  c ap t ur e  r a t e and pe r ­
c e n t a g e  o f  s e r o po s it ive o po s s ums w e r e  an al y z e d  b y  t he S p e a rman 
c o e f fi c i e n t  o f  r ank co r r e l at i o n  a s  ou t l i n e d  by G i b b o n s  ( 1 9 7 6 : 
2 7 4 - 2 8 4 ) . T h e  r e s ul t i n g  c o e f f i c i ent w a s  - 0 . 0 5 .  T h i s  c o ­
e f f i c i e n t  i s  ve ry c l o s e  t o  0 ,  an d i t  in d i c a t e s  an a lmo s t 
t o t al l a ck o f  a s s oc i a t i o n  e i the r p o s i t i ve o r  n e g a t ive b e t we e n  
c a p t ur e  r a t e  and pe r c e n t a ge c f  s e ro p o s i t i ve op o s s um s . 
A s i m i l a r  an a l y s i s  o f  c ap t u r e  ra t �  d a t a  a n d  s e rum 
1 9 8  
an a l y s i s  d a t a a mo n g  c a t s dur i n g 1 9 7 5  w a s  p e r fo r me d . I n  t h i s 
t e s t  t h e  c a� d a t a  f r o m  t h e  4 8  t r a p  a r e a s  ( Ap p e n d i x  L ,  T ab l e  
7 0 )  w e re p ut i n t o  f o u r  s e t s  o f  1 2  a r e a s  e ac h . The  S p e a rman 
c o e f f i c i e n t  of r ank c o r re l at i o n w a s + 0 . 4 0 wh i ch s u g g e s t s  
t h at r a b i e s  s e r op o s i t i v e  c a t s  w e r e m o r e  c ommon i n  are a s  w i t h  
a h i gh c ap t u re r a t e  a mo n g  c a t s , b u t  t h i s c o e f f i c i ent  wa s n o t  
s i gn i f i c an t  ( P  = . 3 7 5 ) . 
I n  a f in a l  t e s t t h e  t o t a l  d a t a fo r t he 1 9 7 3 - 1 9 7 6  p e r i od 
on o p o s s um c ap t u r e  r a t e s a t  r o a d s i d e  s i d e s  ( T ab l e  2 3 ,  p a g e  
1 0 6 )  and t h e  p e r c en t a  s o f  rab i e s  s e r o p o s i t i ve op o s sums 
were c on s i d e r ed . For t h i s  t e s t t h e  t r ap a re a s  were g r o up e d  
i n t o  1 2  s e t s o f  four a re a s  e a c h . Th e S p e a rman c o e f fi c i en t  
o f  r ank c o r r e l a t i on w a s  - 0 . 0 3 .  T h i s c o e f f i c i en t  a l s o  r e  e ct s  
a d i s t i nc t l ac k  o f  any a s s oc i a t io n  b e twe en op o s s um c a p t ur e  
rat e s  a n d  t h e p e rc e n t a ge s o f  rab i e s  s e ro p o s i t i ve o p o s s ums 
a mo n g  the  t r ap a r e a s . T h e s e  d a t a s u g g e s t  t h a t  h i gh p o pu l at io n  
d e n s i t i e s  among  opo s s ums , a s  e xp r e s s e d  b y  t he c ap t u re r a t e , 
w e r e  no t fa c to r s  in t h e  p re s enc e o r  a b s e n c e  o f  r ab i e s  s e r o ­
p o s i t i ve an i m al s . 
T h e  d a t a s ummar y  f o r  t r a p  a re a s  1 - 2 4  s ug ge s t s  t h a t  
t h e  rab i e s  v i ru s  was  p r e s e n t  in many t r ap a r e a s  wh i ch d i d  n o t  
c o n t a i n any r e p o r t e d  r ab i e s  c a s e s  ( F i g . 3 7 ) . F r o m  1 9 7 2  
t h r o u gh 1 9 7 6 r e po r t e d  rab i e s  c a s e s  o c cur red  i n  2 1  p e r c e nt 
( 5 / 2 4 )  o f  t he t r ap a r e a s , b ut rab i e s  s e r op o s i t ive an i ma l s  
we r e  fo un d , ove r t h e  1 9 7 3 - 1 9 7 5  p e r i o d , in  8 3  p e rc en t  ( 2 0 / 2 4 )  
o f  t h e  a r e a s . Rab i e s  se r o p o s i t iv e  anima l s  we r e  f o und i n  a l l  
j �-JLn �s: liJ -ottD 
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2 3  1 2 4 
F i g .  3 7 .  Data summary for t rap a re a s  1 -24 show i ng the loc a t i o n o f  rab anima l s  ( R ) ,  1 9 7 2 -
1 97 6 : pre sump t i ve rab ie s s e ropo s i t ive { PRS P )  a nd d e f in i t ive ra b i e s s e ropo s i tve { DRSP ) 




2 0 0 
f i v e  o f  t he t r ap are a s  w i t h  r e p o rt e d  r ab i e s  c a s e s . 
Amo n g  t r ap a r e a s  1 - 2 4 D RS P  o p o s s ums w e r e  fo und i n  
f i v e  t rap a r e a s  ( 1 , 2 ,  1 0 ,  1 1 , and 1 6 ) . T h e s e  f i ve t rap 
a r e a s  appe ar e d  to  fo rm t wo f o c i  o f  D R S P  o p o s s um s . I n  o n e  
f oc a l  ar e a , t r ap are a s  1 and 2 ,  t he p e r c en t ag e  o f  a l l rab i e s  
s e r op o s i t i ve an i mal s a mo n g  a n ima l s  c ap t u r e d  a t  roa ds i d e  
s i t e s  w a s  2 6  p e rc en t  ( 8 / 3 1 )  ov e r  t he 1 9 7 3 - 1 9 7 6  p e r i od . 
Rab i e s  s e r o po s i t i ve an i ma l s  w e r e  fo und i n  t h i s  un i t  o f  two 
t r ap a r e a s  e ac h  yea r du r in g  t he 1 9 7 3 - 1 9 7 5 p e r i o d .  Th i s  
fo c a l  a r e a  w a s  c l o s e l y  a s s o c i at e d  g e o g rap h i c a l l y  w i th r e p o r t e d  
rab i e s c a s e s  amo n g  s t r i p e d  s k un k s  an d a d j a c e n t  t o  t he s i t e  
o f  t h e  rab i d  gray  fo x .  S e v e n  o f  t he 1 1  r ep o rt ed rab i e s  
c as e s f r o m  t he 1 9 7 2 - 1 9 7 6  p e r i o d  i n  t r ap a r e a s  1 - 2 4  o c c u r r e d  
i n  e i th e r  t r ap a r e a  1 o r  2 .  
T h e  o t he r  app a r e n t  fo c a l  a r e a  o f  D R S P  o p o s s ums e x i s t e d  
a l on g  t h e  ma j o r r i v e rs i n  t r ap a r e as 1 0 , 1 1 , and 1 6 . I n  
c on t ra s t  t o  t h e  s i t ua t i o n  f o u n d  i n  t rap a r e a s  1 a n d  2 ,  t h i s  
foc al a r e a  was  e n t i r e l y  fre e o f  r e p o r t e d  r ab i e s  c a s e s du r in g  
the  1 9 7 2 - 1 9 7 6 p e r i o d , a n d  t h e  p a r t s o f  t h i s  f o c a l  a r e a  i n  
C o c ke C o un t y  e x i s t e d  i n  a c o un t y  wh i c h  h ad b e en f r e e o f  any 
r e p o r t e d  rab i e s c a s e s  s in c e 1 9 6 7 .  Al o n g  t he P i g e o n  a n d  
F r e n c h  B ro a d  r i v e r s  i n  t he s e  t h re e t ra p  a r e a s , s i x DRS P 
o p o s s um s  w e r e  cap t ur e d .  Exp and i n g t hi s  a r e a  s l i gh t l y  t o  
i n c l u de t h e  r i v e r ine  s ec t i o n s  o f  t rap a re a s  4 and 1 7  woul d 
p r o du c e an a r e a  c on t a i n i n g  four  o f  t h e  s e ve n  P R S P  c at s  
c o l l e c t ed i n  t h e  e nt i re s t udy a r e a .  P RS P  o p o s s um s  w e r e  fo und 
2 0 1  
a l o n g  t h e  t h r e e  r i ve r s  f l ow i n g  i n t o  t h i s  fo c a l  a r e a  an d 
a l on g  t h e  e nl a r ge d  s e c t i on o f  t h e  F re n c h  B r o a d  R i v e r  d o wn ­
s t r e am .  T h r e e  P RS P  o p o s sums we re  l o c a t e d  i n  t r ap are a 5 
ne a r  t h e  N o l i c h ucky R i ve r f l o w i n g  i n  fro m t h e  n o r t h . T h e  
t h r e e  P R S P  o p o s s um s  i n  t r ap ar e a s  2 0  a n d  2 3  we re  c a p t u r e d  
ne a r  t h e  P i ge o n  R i ve r  a s  i t  f l ow e d  no r t h t ow a rd t h e  foc a l  
a re a . Four o f  the  s e ven P RS P  a n i ma l s  i n  t rap a r e a s  2 2 , 1 8 , 
and  1 7  w e r e  c ap tu r e d  n e a r  the  F r en c h  B ro ad R i v e r a s  i t  
owe d  n o r �hwe s t . Down r i v e r  f r o m  the c o n c en t r a t i on o f  DRS P 
op o s s um s , P S RP o p o s s ums o c c �r r e d ne a r  the  e x p a n d e d  F re n ch 
B r o ad R i ve r , D o ug l a s  Lake , i n  t r a p  a re a s 1 5 , 1 4 , and 1 3 . 
A s i de from the  two m a j o r  f o c a l  ar e a s  o f  r a b i e s  s e r o ­
p o s i t iv e  an i ma l s in t r ap are a s  1 - 2 4 ,  the re  s e eme d to  b e  two 
s m a l l l o c a l i z e d  fo c i  i n  Je f f e r s o n  County . I n  t h e  s ou t h ­
we s t e rn p a rt o f  t r ap a re a  4 t h e  rab i d  s t r i p e d  s ku nk o f  Jun e  
1 9  7 4 '"a s  1 o c a t e  d n e a r t h e  s i t  e s o f  t h r e e P RS P o p o s s urns . I n  
the c en t e r  o f  t r ap a re a  8 a n o t he r s ma l l f o c u s  o c c u r r e d .  
W i th i n a r e l at i v e l y  s ma l l  a r e a  t h e r e  w a s  a r ab i d  c ow ( 1 9 7 2 ) , 
a P RS P o p o s s um ( 1 9 7 3 ) , a r ab i d  s t r ip e d  s kunk ( 1 9 7 4 ) , an d a 
P RS P d o me s t i c c at ( 1 9 7 5 ) . 
T h e  a gg r e ga t e d  d a t a  from t rap a re a s  1 - 2 4  s ug g e s t  t h a t  
two m a j o r  f o ca l  are a s  o f  DRS P an i ma l s  ex i s t e d  f o r  a t im e  
dur in g  t he s t udy in  t s p ar t  o f  t h e  s t udy a r e a . One f o c a l  
a r e a  w a s  a s s o c i a t e d  w i t h re p or t e d  rab i e s c a s e s ; t he o t  r 
w a s  en t i r e l y  fr e e  o f  rep o r � ed ra b i e s  c a s e s .  B o t h  foc i w e r e  
ne a r  ma j o r  l ak e s o r  r i ve rs . I n  s ou th e rn f fe r s o n Co un t y  
3 
and C o c ke C ounty mos t  o f  t he rab i e s  s e r op o s i t i v e  a n i ma l s  
we r e  l oc a t e d  n e a r  t h e  ma j o r  l a  s and r i v e r s . 
2 0 2  
T h e  d a t a s ummar y  f o r  t r ap a r e a s  2 5 - 4 8  ( F i g .  3 3 )  s how s 
t h a t  rab i e s  s e r op o s i t i v e  an i ma l s  we r e  c o l l e ct e d  i n  8 3  p e rc e nt 
( 2 0 / 2 4 )  o f  t h e  t rap a r e a s , t h e  s ame p e r c en t a g e  und amo n g 
t r ap a r e a s  1 - 2 4 .  O f  t he 4 1  r ep o r t ed r ab i e s c a s e s  1 n  G r e e n e  
County  d ur in g  t h e  1 9 7 2 - 1 9 7 6  p e r i o d , t h e  l o c at i o n s  o f  3 5  c a s e s  
w e r e  d e t e rm i n e d ,  a n d  t h e s e  3 5  c a s e s  we r e  l im i t ed t o  1 0  t ra p  
ar e a s  i n  t h e  e a s t e r n  a n d  n o r th e as t e rn p a r t s  o f  t he c ount y .  
F o u r  o f  t h e  s i x D RS P  a n i ma l s ( o p o s s ums an d o n e s t r i p e d  
s kunk ) c o l l e c t e d  G r e e n e  C o un t y  w er e  l o c a t e d  i n  t rap 
a r e a s  w i t h  r e p o r t e d  rab i e s  c as e s . O n e  D R S P  o p o s s um w a s  
l o c at e d  i n  t r ap are a 4 8  wh i c h  w a s  j us t  n o r t h - n o r t h e a s t  o f  a 
l a r g e  n umb e r  o f  r e po r t e d  rab i e s c a s e s , and o n e  DRS P o p o s s um 
wa s fo u n d  i n  t r a p  ar e a  3 7 .  The l at t e r  o p o s s um was  ove r  2 0  km 
om t h e  n e a r e s t  re p o r t e d  rab i e s  c a s e . N i n e  o f t 1 0  t r ap 
ar e as w i t h  r e p or t e d  rab i e s  c a s e s  c on t a i ne d  a t  l e a s t  o n e  
rab i e s  s e r o p o s i t ive a n i ma l . T r ap a r e a 3 4  w a s  un i que i n  t h a t  
fou r r ab i d  s t r i p e d  s kunk s  w e r e  r e p or t e d  fro m t h e  a re a , b ut 
n o n e  o f  t h e  e i gh t  an i ma l s ( s i x o p o s sums  and t w o  c a t s ) s amp l e d  
i n  t h e  a r e a  w e re r ab i e s  s e r op o s i t ive . 
T h e  o v e r a l l p a t t e rn o f  r ab i e s  s e ro p o s i t i v e  ani ma l s  i n  
t ra p  a r e as 2 5 - 4 8  w a s  n o t t h a t  o f  s ev e ra l d i s t in c t  foc i a s  
s e en i n  t ra p  are a s  1 - 2 4 , b u t  r ab i e s  s e r o p o s i t iv e  a n imal s 
ap p a r e n t ly ex i s t e d  o v e r  much o f  t h e  n o r t h e a s t e r n  th i r d  o f  
G r e e n e  C o un t y .  T h e  a re a s  t o  t h e  s ou t hwe s t  o f  t h i s  ext e n s i v e  
C o unty b o u n d a ry 
- m a rg i n  o f  s t udy a r e a  
- - - w i t h in s t u dy ar e a  
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C o nt igu o u s  symbo l s  r e p r e's e nt animal s at t he s a:n e  s i t e  
? i g . 3 8 , Da ta  s ummary fo r trap are a s  2 5 -43 s h ow i ng t h e  l o c a ­
t i o n  o f  rab i d  animal s ( R ) , 1 9 7 2 - 1 9 7 6 , p re s ump t i v e  rab i e s  
s e ropo s i t i v e  ( PRS P )  and d e f i ni t i v e rab i e s  s e ropo s i t i v e  ( DRSP ) 
animal s ,  1 97 3 - 1 9 7 6 . 
2 0 4  
co n c e nt r a t i o n  o f  rab i e s s e rop o s i t iv e  an i ma l s  app e a re d  t o  
c o n t a i n  v e r y  few se r o p o s i t iv e  an i ma l s ,  a n d  t he fo u r  t r a p  
a r e a s  ( 36 , 3 0 , 2 7 ,  a n d  2 5 )  a l o n g  t h e  G r e e n e - C o c k e  County 
b ounda ry had only t h r e e  r a b i e s  s e ropo s i t i ve an i m a l s am o n g  
t he 5 0  t e s t e d .  
I n  c on t r a s t  t o  t he a s s o c i a t i o n  ob s e rved  i n  t rap a re a s  
1 - 2 4 , the  m a j o r i t y  o f  rab i e s  s e ro p o s i t ive an im a l s i n  t ra p  
ar e a s  2 5 - 4 8  d i d n o t  app e a r  a l on g  t h e  ma j o r  r i v e r  o f  G re e n e  
Cou nt y .  Wh i l e  t h e  s i x P RS P  an i ma l s  in  t r a p  a re as 2 7 ,  2 8 , 
2 9 , and 3 3  w e r e  ne ar t h e  N o l i c h uc k y  Ri v e r ,  t h e  b u l k  o f  
rab i e s  s e rop o s i t i ve an i ma l s  w e r e  in  t he n o r t he rn p a r t  o f  t h e  
c o unty s o me d i s t anc e from t h i s  r i v e r . 
i d e  f r o m  t r ap a re a  2 9  wh e re two  o f  the f i v e  an i m a l s 
t e s t e d  w e r e  PRS P , the  h i gh e s t  p e r c en t a  s o f  r a b i e s  s e ro ­
po s it i ve an ima l s w e r e  found i n  t r ap a r e a s  4 5  ( 3 1  p e rc ent ) 
and 4 6  ( 2 5  p e r c e n t ) . As p re v i ou s l y  no t e d t h i s two t r ap a r e a 
un i t  c ont a i n e d  s ome o f  t he e a r l i e s t , o r  on l y , r ep o r t e d  rab i e s  
c a s e s  o f  t h e  y e a r  i n  G re e n e  C ou n t y  o v e r  t he 1 9 7 2 - 1 9 7 6  pe r i o d . 
Co n s i d e r in g  t h e s e  two t r ap a re a s a s  a s in gl e  un i t , a t  l e a s t 
o ne r ab i e s  s e ro p o s i t iv e  an i m a l  w a s  found in  t h i s p a rt o f  t he 
c o u n t y  dur in g e ac h  ye a r  o f  t he s e rum s urve y . T he s e  d a t a  
s u g ge s t  t ha t  t h e  rab s v i rus m a y  h ave h a d  an un i n t e r rup t e d  
c i rcu l a t i o n  am o n g  t he an i ma l s  o f  t h i s  r e g i on o f  the  s t udy 
a r e a .  Th i s  c i rc u l a t i on a p p a r en t l y  c o n t inue d in the ab s enc e 
o f  re po r t e d  rab i e s  ca s e s . Dur i n g  1 9 7 3  G re e n e  C o u n t y  w a s  e 
o f  r e p o r t e d  rab i e s  c a s e s , b u t  5 0  p e r c ent  ( � / 8 }  o f  the o p o s s um s  
5 
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in  t ra p  a re a s  4 5 - 4 6  we r e  r ab ie s  s e ro p o s i t ive , i n c l u d i n g  o n e  
s ub adu l t .  
An i mp o r t ant a s p e c t  o f  t h e  s e rum s u r v e y  d a t a  wa s t h e  
d e t e rmin a t i on o f  whe t he r t h e  d i s t r i but i o n  p a t t e rn o f  r ab i e s  
s e ro p o s i t i ve an ima l s  had t he s t ro n g e s t  a s s o c i at i on w i t h  t h e  
p a t t e rn o f  p a s t ( re t r o s p e c t i v e ) , p r e s ent ( c oncur r e nt ) , o r  
fut ure ( p r o s p e c t i v e )  r e p o r t e d  r ab i e s c a s e s .  T h i s  a s p e c t  
wa s c o n s i d e re d  b y  a n  an a l y s i s  w i th t h e  p o i n t  c o r r e l a t i on 
c o e f f i c i en t  ( T ab l e  4 6 ) . Al l t h e  c a l cu l a t e d  ave r a ge c o e f f i ­
c i en t s  we r e  p o s it i ve e x c e p t  fo r t h e  va l u e  b a s e d  on t h e  
d i s t r i b ut i o n  o f  s er o po s i t iv e  an i ma l s  w i t h  r ab i e s  c a s e s  
re p o r t e d  two y e a r s  e a r l i e r , the  r e t ro s p e c t i v e  c o e f fi c i ent  
( tw o  y e a r s ) . T he o th e r fo ur c a l cu l a t e d  ave ra c o e f f i c i e n t s 
we r e  p o s i t i ve , and t he h i  e s t  a v e ra c o r re l at i on wa s + 0 . 2 4 1  
fo r t h e  g e o g r a p h i ca l  a s s o c i at i on o f  rab i e s  s e rop o s i t i v e  
a n i ma l s i n  a g i ve n  y e a r  w i t h  t h e  rep o rt e d  rab i e s  c a s e s  i n  
t h e  f o l l ow i n g ye ar , d e s i gn at e d a s  t h e  p r o s p e c t iv e  c o e f f ic i en t  
( o n e  ye a r) . T h e  s in g l e  h i g h e s t  c o rre l a t i o n  c o e f f i c i e n t  w a s  
b e tw e e n  t h e  r ab i e s  s e ro p o s i t i v e  an ima l s  f o und du r i ng 1 9 7 3  
an d t h e  r e p o r t e d  r ab i e s c a s e s  dur i n g  1 9 7 4 . Rep o r t e d  rab i e s  
c a s e s  du r i n g  1 9 7 4  o c cur r e d i n  t h re e  ( t r a p  a r e a s  1 ,  8 ,  a n d  4 5 )  
o f  the  s ev e n  t r ap a r e a s  wi t h  rab i e s  s e r o po s i t i ve o po s s um s  
c ap t u r e d i n  1 9 7 3 . On e r e p o r t e d  rab i e s  c a s e o c c ur re d i �  t r a p  
a r e a  4 wh i ch w a s  not  a p a r t ' o f the  1 9 7 3 s ur ve y .  R ab i e s  
s e r op o s i t i v e  op o s s ums from 1 9 7 3  o c cu r r e d  i n  the  ab s en c e  o f  
r e p o r t e d ra b i e s  c as e s  dur in g 1 9 7 4  in t ra p  a re a s  1 3 , 2 2 , 2 8 , 
and 4 6 . 
T ab l e 4 6 .  T h e  re l at i o n s h ip b e tw e e n  t h e  p re s e nc e  o f  s e rop o s i t iv e  a n i ma l s  ( a l l  s p e c i e s , 
b o th s e r op o s i t i ve c a t e g o r i e s )  a n d  t h e  c u r r e n t , fut u re ( p r o s p e c t i ve ) , a n d  p a s t ( re t r o ­
s p e c t j ve ) o c c u r r e n c e o f  r e p o r t e d  r ab i e s  c a s e s . a 
Num be r o f  
___  -��:rQPQl:!_ttiY� an i m a l s  
1 9 7 3  1 974lY ____ -��-----�-I975 
t rap areas 7 2 1  34 
H a b i d  a n i m a l s  c 
1 97 2 
R a b i d  animal s 
1 9 7 3  
R a b i d  anima l s  
1 97 4  
Rabi d a n i m al s 
1 975 
Rabi d a nimal s 
1 97 6 




8 - 0 . 0 2 6  
Ave r a ge va l u e  
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R e t r o spec t iv e  
c o ef f i c i e nt - 0 . 07 6 
( 2  years ) 
R e trospe c t i v e  
c o e ff i c i e nt + 0 . 1 1 7  
( 1  y ear ) 
C o nc u r r e nt 
c o e f f i c i ent + 0 . 1 1 4 
Pro spec t i v e  
c o ef f i c i ent + 0 . 2 4 1  
( 1  ye a r )  
P r o s pe c t i v e  
c o e f f i c i e nt + 0 . 2 04 
( 2  years ) 
a Re l a t i o n s h i p  e xp r e s s e d  a s  t h e  p o i n t c o r r e l at i o n c oe f f i c i e n t  ( F i g .  8 ,  p a g e  5 1 ) . 
b nn l y a n im a l s  c o l l e c t e d  i n  r oa d s i de t rap p i n g . 
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T h e  c o e f f i c i en t s  b a s e d  on t he 1 9 7 3  s e rum s urv e y  d at a 
may b e  m i s l e ad i n g .  T h e  s amp l e  s i z e  o f  the s e rum s ur v e y  i n ­
c r e a s e d  e a c h  ye a r  f r o m  1 9 7 3  t h rou g h  1 9 7 5 ,  and a s  the  s amp l e  
s i z e  i nc re a s e d  t he numb e r  o f  t r ap are a s  w i t h  r ab i e s  s e r o ­
p o s i t i ve an i ma l s a l s o  i n c r e a s e d . Th e s e r um s urv e y s  fo r b o t h  
1 9 7 3  and 1 9 7 4  h a d  t he h i gh e s t  c o rr e l a t i o n  c o e f f i c i ent w i t h 
re p or t e d  rab i e s  c as e s  du r in g  t h e  fo l l ow i n g  ye a r . H ow e ve r , 
the  1 9 7 5  s e rum surve y had t h e  l a  e s t s a mp l e  s i z e , 3 5 5  
an i ma l s , and h ad t h e  h i gh e s t  p o s i t i ve c o r re l a t i o n  c o e f fi c i e n t  
w i t h  r e p o r t e d  r ab i e s  c as e s  i n  the  p re c e d i n g  y e a r , 1 9 7 4 . I f  
a l ar ge s amp l e  s i z e  i s  c o n s i d e red  t o  r e p r e s e n t  t h e  t r ue 
s i tu a t i on m o r e  a c c u r a t e l y , t h e n  r ab i e s  s e r o p o s i t i v e  an i ma l s  
may b e  mor e  s t r o n g l y  a s s o c i at e d g e o g ra p h i c a l l y  w i t h  a r e a s  
fro m wh i ch r ab i d  ani ma l s we r e  re p o rt in t he p re c e d i n g  y e a r . 
B e c au s e  o f  t h e  va r i at i o n a m o n g  t h e  s amp l e  s i z e s , i t  
i s  n o t  p o s s i b l e  t o  d e t e r m i n e  wh e t h e r  t h e  i n c r e a s i n g numb e r  
o f  t ra p  a r e a s  wh i ch co n t a i n e d r ab i e s  s e r o p o s i t i ve an i m a l s  
o v e r  the  1 9 7 3 - 1 9 7 5  p e r i o d  re fl e c t e d  an a c t u a l  e xp a ns i on o f  
rab i e s  i n fe c t i on .  The  numb e r  o f  t r ap a r e a s  c on t a i n i n g  r ab i e s  
s e r op o s i t i ve a n i m al s  d i d  i n c r e a s e  from s e ve n  in 1 9 7 3 ,  to 2 1  
in 1 9 7 4 , and f i n a l l y  t o  3 4  i n  1 9 7 5 . Ag a i n , i f  the  l a r ge s t  
s amp l e  i s  t a k e n  a s  a mor e  accu r a t e  r e f l e c t i o n  o f  the  t r ue 
s i tu a t i on , t h en t he r ab i e s  v i ru s  was ap p a re n t l y  d i s t r i b ut e d 
w i de l y  in t h e  s t udy a r e a and wa s p r e s e n t  in many a r e a s  w i t h  
no  r e p o r t e d  r ab i e s  c a s e s . 
I t  i s  d i f f i cu l t  t o  e va l ua t e  t h e  dat a o b t a i n e d  du r i n g  
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t h e  s e rum s urve y a s  a me a n s  o f  p r ed i c t i n g  t h e  are as whe r e  
rab i d  an imal s m i gh t  o c cu r  i n  t h e  futu re . F r o m  1 9 7 2 t h ro u gh 
1 9 7 6  r e p o r t e d  rab i e s  c as e s  o c cur r e d in an ave ra o f  4 . 6  
t rap a re a s p e r  y e ar , b u t  du r in g  t h e  1 9 7 3 - 1 9 7 5 p e r i o d  r a b i e s  
s e rop o s i t i v e  an i ma l s we r e  found i n  an ave r a ge o f  20 . 7  t r ap 
ar e a s  p e r  y e ar . The s e  d a t a  s ug g e s t  t h a t  r e p o r t e d  rab i e s  
c a s e s , and p er h aps  a l l a c t u a l  c l i n i ca l l y  r ab i d  a n i ma l s ,  o c c u r  
i n  o n l y  a s mal l p or t i on o f  t h e  a r e as w i th r ab i e s  s e ro p o s i ­
t iv e  an i ma l s .  I n  s ome a r e as , a s  i n  t r ap ar e a  3 4 , r ep o r t e d  
r ab i e s  c a s e s  o c c ur r ed wh e re n o  r ab i e s  s e r o p o s i t i v e  ani ma l s 
c o ul d  b e  found . I n  g e n e r a l , t he r e s ul t s  o f  t h e  s e rum s ur ve y s  
we r e  n o t  w e l l  s u i t e d  fo r t h e  p r e c i s e  d e t e rm i n at i on o f  whe r e  
fut u r e  r ab i e s  c a s e s  m i g h t  o c c u r . 
C HAPT E R I I I  
D I S CUS S I ON 
I .  H I ST O R I CAL T RENDS I N  RAB S E P I Z O OT I O L O GY 
Ra b i e s , a s  a c l i n i c a l  ent i t y , i s  uni que amo n g  w i l d ­
l i fe d i s e a s e s  in th at d a t a  a re a va i l ab l e  o n  t h e  s p e c i e s , 
l o c at i on , an d t i m e  o f  d i s e a s e d  an imal s  o v e r  m any ye a rs . 
Rab i e s  i s  no t a d i s e as e  wh i c h  ach ve s p ub l i c  r e c o gn i t i o n  
o n l y du r in g  l a r ge e p i z o o t i cs , b u t  a s i n g l e c a s e c an h av e  an 
i mp o rt an t  impact on a l o c a l  a r e a and  t he r e b y  b e c o me p a r t  o f  
t he pu b l i c h e a l t h re c o rd . Th e a s p ec t s  o f  s p e c i e s , p l ac e , 
and t im e  a re c r i t i c a l  e l eme n t s  i n  the  e p i z oo t i o l o gy o f  
rab i e s , and  a c a re fu l  e x a m in a t i on o f  t he ava i l ab l e d a t a 
f r o m  r e p o r t e d  c a s e s  c an e s t ab l i s h whe t he r the e p i z oo t i o l o gy 
o f  rab i e s  re m a i ne d s t ab l e  o r  chan g e d w i t h the  p a s s a  o f  
t i me . T h e  e x t e n t  t o  wh i c h r ab i e s  demons t ra t e d  a dyna m i c 
i z o o t i o l o gy i n  the  s tu dy a r e a  and the l a r g e r  s t udy r e g i on 
w a s  t h e  f i r s t  o b j ec t ive o f  t h i s  s t udy . 
B e c au s e the ep i z o o t i o l o gy o f  rab i e s  ov e r  t h e  y e a r s  
i s  b a s e d  on re p o r t e d  c a s e  d a t a , t h e  v a l i d i t y  o f  s u c h  d a t a  
s h o ul d b e  c on s i de red . T h e  l e v e l  o f  r e p o r t e d r a b i e s  c a s e s  
i n  a g i v e n  a r e a may  b e  in f l ue nc e d  b y  t h e  a t t i t u de o f  p ub l i c  
h e a l t h  o f f ic i a l s  ( V e r t s 1 9 6 ? : 1 5 9 )  and t h e  h i s t o ry o f  rab i d  
a n i ma l s ( P a rk e r  1 96 2 : 2 7 8 ,  Rak ows k i  and And r ew s  1 9 7 2 : 7 0 ) . 
Wh i l e  human p o pu l at i o n  d e n s i t y  may b i a s  the  r e p o rt i n g  o f  
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any wi l d l i fe d i s e a s e , s ome s tu d i e s  hav e s u g g e s t e d t h a t  t h e  
l ev e l  o f  r e p o rt e d  w i l d l i fe r ab i e s  c a s e s  i s  n o t  c o mp l e t e l y  
d i c t at e d  b y  t h i s fac t o r ( P r i o r  1 9 6 9 : 3 3 - 3 4 ,  S c hnurre nb e r g e r  
e t  a l . 1 9 7 0b : l 3 3 8 , L e w i s  1 9 7 2 : 2 4 7 ) . D e s p i t e  t h e s e  unc e r ­
t a i nt i e s , da t a  b a s e d  o n  r e p o r t e d  w i l d l i fe r ab i e s  c a s e s  c o n ­
s t i t u t e  a fr ame w o r k  for s t udy in g the  m a j o r  e l e m e n t s o f  
r ab i e s  e c o l o gy ( W o o d  1 9 5 4 : 1 3 2 , Johns on 1 9 6 6 : 2 5 ) . 
T h e  t h r e e  count i e s  o f  the  s t ud y  are a w e r e c o n s i d e r e d  
i n  g r e at e s t  d e t a i l , an d t he s tu dy acc ep t e d  t h e  i d e a  t h a t  
r ep o r t e d  r ab i e s  c a s e s w e r e  a re a s o n ab l y  ac c u r a t e  r e f l e c t i o n  
o f  t h e t ru e  o gr a p h i c a l  e x t e n t  and i n c i d e nc e l ev e l o f  t h e  
d i s e a s e . T h e  d i s t r ib u t i on o f  t h e  human p o pu l a t i o n  t h in 
the  s t udy a r e a d i d  n o t  app e ar t o  b e  r e s p on s ib l e  f or the  
d i s t r i b ut i o n  of  r e p o r t e d  r ab i e s  c a s e s . The p e r s on n e l and 
p r o c e d ur e s  i n v o l v e d  in  rab i e s  r e po rt i n g  d i d  not  a p p e a r  t o  
v a ry s u f fi c i en t ly t o  ac c o unt for  t he d i s p ar i t y i n  t he numb e r  
and di s t r i b ut i o n  o f  re p o r t e d  rab i e s  c a s e s  amon g  t he c o un t i e s  
o f  t h e  s t udy a r e a . I t  i s  c e r t a i n  t h a t  s o me c l i n i c a l l y  r a b i d  
an i ma l s we r e  n o t  r e po r t e d , b u t  i t  d i d  not  a pp e a r  l i k e l y  t h a t  
l a r  numb e r s  o f  c l i n i c a l l y  rab i d  anim a l s e x i s t e d  un de t e c t e d 
in a r e a s  s ome d i s t an c e  from  t he r e c o gn i z e d  c l us t e r s o f  
re p o rt ed r ab i e s  c a s e s . 
T h e  a rgument fo r t h e  g e n e r a l  re l i ab i l i t y o f  t he r ab i e s  
re p o r t in g  s ys t e m w i t h i n  t h e ' s tu d y  a r e a  i s  s up p o r t e d  b y : 
1 .  The  l ong h i s t o r y  o f  an i m a l  rab i e s  i n  the  a r e a  
(Ap p e n d ix H �  h a s  g i v e n  the  r e s i d e n t s  a n  awa r e ne s s  o f  t h e  
rab : e s  p r o b l em .  
2 .  The  nume r o u s  s m a l l farms o c c up i e d  b y  r e s i d ent 
l a ndown e r s c r e at e  a s i t uat i on wh i c h  f ac i l i t at e s  t he ob ­
s e r v a t i o n  o f  r ab i d  an imal s .  
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3 .  T h e  nature  o f  w o r k  o n  a s ma l l f a r m  w h i c h  invo l v e s  
l on g  h o u r s  o f  o ut - o f - d o o r  a c t i v i t y  a l s o  enhanc e s  the  o pp o r ­
tun i t y  fo r ob s e r v i n g  r ab i d  an i ma l s . 
4 .  P e t  d o gs ar e e x t re me l y  ab und a n t  a n d  m a y  s e r ve t o  
d e t e c t  rab i d  w i l dl i fe .  I f  s uc h  do g s  are b i t t en , t h i s 
e xp o s ur e  may f o rm t h e  b a s i s  fo r s e e k in g  a rab i e s d i a gn o s i s  
o f  b ot h  w i l d  and  dome s t i c  an i ma l s .  
5 .  The  p r e s enc e o f  a f r e e  rab i e s  d i a g n o s t i c s e rv i c e  
wh i c h  b e g i n s  a t  the  c o un t y  l e ve l p ro v i de s  a n  e a s y mean s 
fo r c o n f i rm i n g  c l i n i c a l  r a b i e s .  
6 .  T h e  ab e r r an t  b e h av i o r  o f  c l i n i c a l l y  rab i d  an i ma l s  
may c a us e t h e m  t o  move i n t o  the l i v i n g  an d wo r k i n g  are a s  o f  
s t u dy a r e a  re s i de n t s . 
T h e  f i n a l  p o i n t  me n t i on e d above  may b e  c on s i d e re d  i n  
re f e re n c e  t o  t h e  s t r ip e d  s kunk , the  maj o r  h o s t among re p o rt e d  
rab i e s  c as e s  du r i n g  re c en t  ye a r s . The re  i s  e v i d e n c e  t o  
s u g g e s t  t h a t  c l i n i c a l  r ab i e s  d o e s  n o t  imp a i r  the  mob i l i t y  
o f  s t r i p e d  s kunks ( S t o rm and Ve r t s  1 9 6 6 : 7 0 5 ) . F ur t h e rmo r e , 
c l i n i ca l l y rab i d  s kunk s may mo ve a g gre s s i ve l y t ow a r d  a 
s ou r c e  o f  s ound o r  mo v e me n t  ( V e rt s  1 9 6 7 : 1 6 8 , P a r k e r  1 9 7 5 : 4 8 ) . 
The re f o r e , c l i n i c a l l y  rab i d• s kunk s may b e  a c t i ve l y  d r awn 
t o w a rd i s o l a t e d  f a rm h ou s e s , b a rn s , and  k e nne l a r e as whe r e  
t he c h anc e s  o f  h uman ob s e rvat i o n  wou l d  b e  e nh an c e d . T h e s e  
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cons i d e rat i on s  s u gg e s t  t h a t  the va l i d i t y o f  t h e  rab i e s  
r e p o r t i n g  s y s t e m  i n  r e g i on s  s im i l ar t o  t he s t udy a r e a m i gh t  
b e  s up e r i o r  t o  m any o th e r re p o r t i n g  p r o g r ams for  w i l d l i fe 
d i s e a s e s . 
The  s t udy found t h a t  a h i gh l e ve l o f  s ub m i s s i o n s  f o r  
rab i e s  d i a gn o s i s  f r o m  a p ar t i cul a r  g r oup o f  an i ma l s  d i d  n o t  
re s ul t  i n  h i gh numb e r s o f  p o s i t i v e  r ab i e s  d i a gn o s e s . Wh i l e  
the  s kunk w a s  t h e  ma j o r h o s t  o f  r e p o r t e d  rab i e s c a s e s du r i n g  
the 1 9 7 2 - 1 9 7 6 p e r i o d  i n  t h e  s t udy ar e a ,  t h e  numb e r  o f  s kunk 
s ub mi s s i on s  ( 5 4 )  wa s e x c e e d e d  b y  t he numb e r  o f  s u b mi s s i on s  
amo n g  do g s  ( 1 2 3 ) , c a t s  ( 1 2 0 ) , a n d  fox e s  ( 6 8 ) . The re f o re , 
t h e  d o m i n an c e  o f  s kunk s  amo n g  rep o r t e d  r ab i e s  c a s e s  and  t h e  
l ow numb e r  o f  re p o r t e d  r ab i e s  c a s e s amo n g  d o g s , c a t s , an d 
f o x e s  c an n o t  b e  a s s o c i a t e d  w i t h  the l e v e l  o f  s ub m i s s i on s  
amo n g  t h e  g r o up s . T h e  numb e r  o f  an i ma l s  sub m i t t e d  fo r a 
rab i e s  d i a g n o s i s  may h av e  re f l e c t e d  t h e  d e g re e  o f  c o n t a c t  
wh i c h  pe op l e  h ad w i t h  t h at p a r t i cu l a r  group o f  an i m a l s .  
Re s i d e n t s  o f  t h e  s t udy a r e a app a r e n t l y  h a d  mo re  c on t a c t  w i t h  
non rab i d  d o g s , c a t s , and  fo x e s  t han w i t h  non r ab i d  s kun k s . 
Many o f  t h e  fac t o r s  wh i c h  c o n t r i bu t e d  t o  t he re l i a ­
b i l i ty o f  re p or t e d  rab i e s  c a s e s  i n  t he s t udy a r e a  may n o t  
h a ve e x i s t e d  i n  o t h e r p ar t s  o f  t h e  s tudy r e g i o n . Wh i l e t h e  
s tu dy re g i o n  d i d  i n c l ud e c o unt i e s  i n  t hr e e  s t at e s , t h e  
re s i de n t s  o f  t h e  3 0  c ount i e s  undoub t e d l y  s h a r e  m a n y  s o c i a l 
and e c o n om i c  p ra c t i c e s . I t  i s  unl i ke l y  t h a t  any b i as i n  
t h e  r e p o rt i n g  s y s t e m  wou l d  a l l ow G re e n e  C o un t y  t o  r ep o r t  2 6 2  
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r a b i e s  c a s e s  from 1 9 5 2 t h r o u g h  1 9 7 6 wh i l e M i t c h e l l  an d 
J a c k s o n  c o unt i e s  o f  N o r t h  C ar o l i n a  r e ma i n e d ent i r e l y  f r e e 
o f  r e p o r t e d  r a b i e s  c a s e s  o v e r  t he s e ye a r s , i f ,  i n  fa c t , 
r ab i d  an ima l s  we r e  un i fo rm l y  d i s t r i bu t e d  w i t h in t he s tu dy 
re g i o n . T h e  s t u dy wo ul d s ug g e s t  t h a t  s uc h  ma j or d i s p a r i ­
t i e s  i n  t h e  l ev e l o f  r ep o r t e d  r ab i e s c a s e s  r e f l e c t e d  t rue 
d i f fe re nc e s  i n  the p r e s enc e o f  c l i n i c a l l y  r a b i d  anima l s .  
S t a r t in g  fro m  a q u a l i fi e d  re c og n i t i on o f  t h e v a l u e  
o f  r e p o r t e d  rab i e s  c a s e d a t a , t h e  s t udy e x am i n e d t he m a j o r  
p a t t e rn s  o f  r ab i e s  e p i z o o t i o l o gy . Amo n g  v i ra l  d i s e as e s  
s u c h  a s  r ab i e s  wh i c h  h av e  t he c ap a c i ty t o  i n  c t  a w i d e  
v a r i e t y  o f  s p e c i e s , t h e  app a re n t  domin anc e o f  on e s p e c i e s 
o r  a c l o s e l y re l a t e d  g r o up o f  s pe c i e s  s u c h  a s  fox e s  o r  
skun k s  amo n g  c l i n i c a l  r ab i e s  c a s e s  h a s  ep i z o o t i o l o g ic a l 
s i gn i f i canc e . Furt h e rm o r e , any c h an g e s in the  m a j o r  ho s t  
s p e c i e s  o r  t h e  i n i t i al a p p e a r an c e  o f  a new h o s t s p e c i e s  may 
re f l e c t  i mp o rt an t  e p i z o o t i o l o g i c a l  c h a n g e s . 
The  mo s t  c on s p i c u o u s  t re n d in t h e  re p o r t e d  r ab i e s  
c a s e  d a t a o f  t h e  s t udy r e g i o n  i nv o l v e d  an g e s  i n  the m a j o r  
r a b i e s  h o s t  s p e c i e s . O v e r  a p e r i o d  o f  ap p ro mat e ly t h re e 
d e c a d e s ( 1 9 4 6 - 1 9 7 6 )  the  m a j o r  r ab i e s  ho s t  w a s  in i t i a l l y t he 
do g ,  t h e n  t h e  f o x , and f i n a l l y  t he s kunk . Th i s  t re n d  w a s  
n o t i c e ab le fo r tw o c o un t i e s  o f  t h e  s t udy a re a a n d  the s tudy 
r e g i on a s  a who l e . 
O t h e r r e p o r t s  have s hown chan g e s  in the  m a j o r  h o s t 
s p e c i e s  o f  r e p o r t e d  r ab i e s  c a s e s . I n  t he s t a t e  o f  F l o r i d a  
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t he ma j o r  rab i e s  ho s t  was  p ro g re s s iv e l y the d o g  ( 1 9 4 8 - 1 9 5 5 ) , 
t h e  fox ( 1 9 5 6 - 1 9 5 8 ) , and t h e  r a c c o on i n  e ac h  ye a r  from 1 9 5 9  
t h r o ugh 1 9 7 3  e xc e p t  1 9 6 5  when  t h e  b at w a s  t he l a r g e s t  s i n g le 
group o f  r ab i d  an i ma l s  ( P r a t h e r  e t  a l . 1 9 7 5 : 1 2 1 ) . I n  
I l l in o i s  t h e  d o g  wa s t h e  m a j o r  r ab i e s  h o s t  fro m 1 9 4 0  t h r o u g h  
1 9 5 6 , a n d  t h e  s kunk w a s  t h e  m a j o r  h o s t f r o m  1 9 5 7  t h ro u gh 
1 9 6 2  ( Ve r t s  1 9 6 7 : 1 9 5 9 ) . I n  N o r t h  C a r o l in a  t h e  m a j o r  r ab i e s  
ho s t  w a s  t he d o g  ( 1 9 5 2 - 1 9 5 7 ) , t h e  fo x ( 1 9 5 8 - 19 6 2 , 1 9 6 4 , 
1 9 6 9 ) , and t he b at ( 1 9 6 3 ,  1 9 6 5 - 1 9 6 8 , 1 9 7 0 - 1 9 7 6 ) . D ur i n g  
1 9 7 6  t he ma j o r  h o s t  o f  r e p o r t e d  rab i e s c as e s  w a s  t he fox i n  
V i r g i n i a ,  t h e  s kunk 1 n  I l l i no i s , t h e  rac c o o n  i n  F l o r i da , 
and t h e  b at i n  N o r t h  C a r o l i n a  ( US DHEW 1 9 7 7 : 1 6 ) . 
The r e  app e a r e d t o  b e  t h re e  ma j o r c h an g e s  1n rab ie s 
ep i z o o t i o l o gy o ve r  t h e  ye a r s c on s i d er e d .  T h e s e  c h an g e s  we r e : 
1 .  A s h i ft from a p e r i od o f  do g r ab i e s  t o  a p e r i od 
o f  e n z o o t i c f o x  rab i e s  in t h e  l at e  1 9 5 0 ' s ,  
2 .  A s h i ft fro m  e nz o o t i c  f o x  rab i e s  t o  ep i z oo t i c  fox 
r ab i e s  in the  m i d - 1 9 6 0 ' s ,  
3 .  A s h i ft from e p i z o o t i c  fox r ab i e s  t o  a c on d i t i on 
o f  p e r i o d i c  s kun k rab i e s  ou t b re a k s  in the  e ar l y  1 9 7 0 ' s . 
Wh i l e  t h e s e  c h an ge s  appe a r e d t o  ove r l ap wh e n  v i ew e d  i n  
t h e  r e g i o n a l  r ab ie s  d a t a  ( F i g .  9 ,  p a  5 8 ) , the  s t udy a r e a 
d a t a  ( F i g . 1 5 ,  p a ge 7 7 )  s h ow a g ap o f  s e ve r a l  ye a r s  b e twe en 
the de c l i n e  of dog rab i e s  c a s e s  and the fox r ab i e s  e p i z o o t i c 
w i t h  no  p e r i o d  o f  enz o o t i c  fo x r ab i e s . W i t h in t he s t u d y  
a re a  t h e r e  w a s  a l s o  a g ap o f  appr o x ima t e l y  2 1  m on t h s  b e t we e n  
t he e n d  o f  t he fo x r ab i e s  e p i z o o t i c  and t h e  i n i t i a l o c ­
c ur re n c e  o f  r e p o r t e d  rab i e s c as e s  in s kunk s . 
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Dur i n g  t h e  f i r s t  maj o r  t ran s i t i o n  t h e  d e c l i ne i n  t h e  
in c i de n c e  o f  do g r ab i e s  may b e  a t t r ib ut e d  t o  t h e  s y s t e mat i c  
rab i e s v ac c i n at i on o f  do g s  wh i ch b e g an i n  T en n e s s e e  d u r i n g  
1 9 5 4 . Dur i n g  t h e  ye a r s  wh en t h e  d o g  wa s t h e  ma j o r r ab i e s  
ho s t , t h e  fox  app e a re d  t o  b e  o n l y  an inc i d ent a l  v i c t im o f  
rab i e s , p e rhap s a s  a re s u l t o f  c hanc e e n c o un t e r s  w i t h  rab i d  
do g s . H owe ve r ,  the  r e g i on a l  rab i e s d a t a  i n d i ca t e  a s ub ­
s t an t i al i n c r e a s e  i n  f o x  r ab i e s  c a s e s  b e twe e n  1 9 5 6  ( 1 7  rab i d  
fox e s )  a n d  1 9 5 7  ( 6 5  r ab i d  f o x e s ) . I n  t he l at e  1 9 5 0 ' s  t h e  d o g  
app e a r e d  t o  a s s ume t h e  r o l e  o f  a n  inc i dent a l  rab i e s  h o s t ,  
and t h e  s t udy r e g io n  ent e r e d  a p e r i o d  o f  e n z o o t i c  f o x  r a b i e s  
wh i ch w a s  t o  l as t  un t i l  t h e  e x p l o s ive  f o x  rab i e s  e p i z o ot i c  
o f  1 9 6 4 . 
Two i n t er e s t in g  a s pe c t s o f  th i s  f i r s t  t ra n s i t i on and  
the s ub s e quent  p e r i o d  o f  e n z o o t i c f o x  rab i e s  may be  no t e d , 
b u t  n o t  e xp l a in e d .  F i r s t ,  the r e  wa s a no t i c e ab l e d e c l i n e  i n  
t h e  numb e r  o f  count i e s  wh i ch r e p o rt e d  rab i e s c a s e s  ( T ab l e  1 1 , 
p a g e  5 9 ) . T h e  e n z o o t i c  f o x  rab i e s  c ond i t i o n  wa s on l y  ev i d e n t  
i n  t h e  c o unt i e s  o f  t h e  n o r th e rn p a rt o f  t h e  s t ud y  r e g i o n . 
S e c o n d l y ,  t w o  o f  t h e  t h r e e  c o unt i e s  c o n s i d e r e d  t o  b e  c en t e r s  
o f  d o g  r ab i e s  al s o  b e c ame c en t e r s o f  fox  r ab i e s . The s e  two  
count i e s , Lee  and Sc o t t  c ount i e s  o f  V i r g i n i a , f o rm a c o n t i nu ­
ous l an d  a re a  i n  the n o r t h - c en t r a l  p a r t  o f  t he s t udy r e g i on 
( F i g . 1 2 , p a ge 6 9 ) . T h e  l a t t e r con s i d e r at i o n  s ug g e s t s  t h a t  
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t h e  c o nd i t i o n s  c onduc i v e  t o  a p e r s i s t en t  d o g  r ab i e s  p ro b l em 
may h av e  b e e n s imi l a r  t o  t ho s e  r e s p on s ib l e  fo r a p e r s i st en c e 
o f  rab i e s  in fox e s . How e ve r , th e s e  c o n d i t i o n s  c ou l d  n o t  b e  
de t e rmin e d  b y  t he s t ud y . Fur t he rmo re , the  e x t e n t  t o  wh i ch 
the  d i s t ri b u t i o n o f  fox rab i e s  c a s e s  was  in u e nc e d  b y  s u c h  
fo x p opu l at i o n  c ha r a c t e r i s t i c s  a s  d e n s i t y , nut r i t i on a l  
s t at us , a n d  gene  p o o l  c o u l d  n o t  b e  d e t e rm i ne d . 
T h e  s e c on d  ma j o r c h an g e in rab i e s  e p i z oo t i o l o gy w a s  
t h e  t ran s i t i o n  from e n z o o t i c  x r ab i e s  t o  t he l a r g e  f o x  
rab i e s  o u tb re ak whi ch b e g an i n  1 9 6 4 . The r e  w e r e  t h re e 
i n t r i gu i n g  f ac t o r s  as s oc i a t e d w i t h  t h i s  out b r e a k . F i r s t , 
t h e  numb e r  o f  re p o r t e d  fo x r ab i e s  c a s e s  l i n e d  n o t i c e ab l y 
for tw o ye a r s  p r i or t o  t h e  out b re ak , and t he l e ve l o f  fox 
rab i e s  c as e s r e p o r t e d  d u r i n g 1 9 6 3  was s i mi l a r  t o  t h a t  p r i o r  
t o  t he p e r i o d o f  enz o o t i c  fo x rab i e s  ( T ab l e  1 0 , p a g e  5 5 ) . 
S e c on dl y , t h e  e p i zo o t i c  du r i ng 1 9 6 4  w a s  mo s t  d r ama t i c i n  
G re e n e  C o un t y  wh i c h  h ad n o t  e xp e r i enc e d  a p e ri o d  o f  e n z o o t i c  
fo x ra b i e s . Th i r dl y , t h e  in i t i a l  c as e s o f  rab i d  b a t s  w e r e  
r e p o r t e d  i n  t h e  s tudy r e g i on dur i n g  1 9 6 3 .  
Co n s i de r i n g  t he s e  t hr e e  p o i nt s  i t  i s  p o s s i b l e  t o  
s p e c u l a t e  on  t h e  p o s s ib l e  c aus e s  o f  t he s ec o n d  m a j o r  e p i z o ­
o t i o l o g i ca l  c h ang e . T h e  app a re n t  de c l i ne o f  rab i d  f ox e s  i n  
t h e  r e g i on dur in g 1 9 6 2 - 1 9 6 3  may h ave p r o du c e d  an i n c r e a s e i n  
t h e  numb e r  o f  s u s c e p t i b l e  an i ma l s  as a r e s u l t  o f  the  r e duc e d  
c h a n c e  f o r  exp o s ur e  t o  r ab i e s . T h e  int rod uc t i o n  o f  a r ab id 
an i ma l , s uc h  as a b a t , i n t o  s u c h  a s u s c e p t i b l e  p opu l a t i on 
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may h a ve t r i g g e r e d  t h e  r ab i e s  e p i z o o t i c . Und e r  l ab o r a t o ry 
c on d i t i o n s  C on s t ant i n e  ( 1 9 6 6 : 2 1 - 2 2 )  d e mo n s t r a t e d  t h a t  b a t s  
may i n fe c t  f ox e s  w i t h  rab i e s . F r i e nd ( 1 9 6 8 : 9 3 ) n o t e d  t h a t  
t h e  m o r e  dyn ami c rab i e s  out b re ak s  o c c u r  i n  a re a s  w i t h  t h e  
g r e a t e r  n umb e r  o f  s us c ep t i b l e  an i mal s .  T h e  fac t  t h a t  re ­
p o r t e d  f o x  rab i e s  c a s e s  d e c l i n e d for  two y e a r s  p r i o r  t o  t h e  
o u t b r e a k  may i nd i ca t e t h a t  t he e p i z o o t i c  w a s  no t t he re s ul t  
o f  a fox  p o pu l at i o n  wh i c h  h a d  g ra dua l l y  r e ach e d  a p o i n t  o f  
s eve re o v e rp o p u l a t i o n .  T h i s p r e d i sp o s i n g  f ac t or m i gh t  b e  
exp e c t e d  t o  p ro du c e  a m o r e un i fo rm i n c r e a s e  i n  t h e  l e ve l  
o f  r e p o r t e d  c a s e s . H o w e v e r ,  t h e  fac t t ha t  G r e e n e  C o un t y  was  
s ou t h of  t h e  c o un t i e s  wh i c h  e x p e r i e nc e d  e nz o o t i c  fo x r ab i e s  
fo r c e s  t he c o n s i d e ra t i o n o f  b o th ( 1 )  an i n c r e a s e i n  t h e  p r o ­
p o rt i on o f  s us c ep t i b l e  fox e s  an d / o r  ( 2 ) an i n c r e as e in fox  
dens i t y  to  a b n o rmal l y  h i gh l e ve l s . 
Onc e  t h e  fox rab i e s  ep i z o o t i c b e ga n  t he d i s e as e  ap ­
p e a r e d t o  mov e  n o r t he a s t e rl y  up t h e  va l l ey p o r t i on o f  t h e  
s t udy r e g i on ( F i g .  1 � , p a g e  7 2 ) . The ep i z o o t i c  i n  a g i v e n  
c o u n t y  d i d  n o t  ap p e ar t o  d eve l o p  any t y p e  o f  p e r i o d ic i t y ,  
but  a ft e r  s e ve ra l  c on t i n uo u s  mon t h s  o f  fox rab i e s  c as e s  t h e  
i n c i de n c e  o f  t he d i s e a s e  d e c l in e d  rap i d l y . T h e  s ud de n  
d e c l i ne  i n  f o x  r a b i e s  c a s e s  a s  s e en i n  the s tu d y  a r e a  dat a 
( F i g .  1 5 , p a g e  7 7 )  m ay h av e  re s u l t ed from l e s s  fox t o  fox  
t r an s m i s s i o n  du e to  a d r a s t ic re duc t i o n  i n  the  fox p opu l a t i o n  
an d / o r  an i n c r e a s e d p r e val e n c e  o f  r ab i e s  r e s i s t an t  foxe s .  
C arey ( 1 9 7 4 : 1 4 4 - 1 4 5 )  po s tu l a t e d  t h a �  the  p ro p o r t i o n  o f  r ab i e s  
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immune fox e s  in a p o p u l a t i on co u l d  i n  ue n c e  the  du ra t i o n  
o f  i nt e re p i z o o t i c  pe r i o d s . S i mi l a rl y , t h e  p r e s e n c e  o f  
rab i e s  immun e fox e s  c o u l d  re s ul t  in  t h e  t er m i n a t i o n  o f  a 
fox r ab s ep i z o o t i c . 
F o l l ow in g  the  d e c l i n e  in  r e p o r t e d  fox rab  s c a s e s , 
t h e  t h i r d  m a j or  c h an ge i n  rab i e s  ep i z o o t i o l o gy o c curYe d .  
T h e  s ku n k  wh i c h  had b e e n  o n l y  a v e ry m in or fr a c t i on o f  
r e po rt e d  rab i e s  c as e s  b e c ame t he maj o r  r ab i e s  hos t in  t h e  
s t ud y  r e g i on .  T h e  t r an s i t i on f r o m  the  p e r i od c h a r a c t e r i z e d  
b y  fox r ab i e s  t o  the eme r g e nc e o f  t h e  s kunk a s  t h e  maj o r  
rab i e s  h os t  may have r e s u l t e d  f r o m  a n  i n t e r s p e c i  c " s p i l l ­
ove r"  o f  r ab i e s  in fe c t i o n . 
A t h e o ry t o  a c c ount  fo r s u ch a t ra n s i t i o n  h a s  b e en 
g i ve n  b y  S i ke s  ( 1 9 6 2 : 1 0 4 6 , 1 9 6 6 : 3 2 ,  1 9 7 0 : 9 ) . H e  s t at e d  
t h a t  s kunk s  wh i c h  a re mo re r e s i s t a n t  t o  r ab i e s t h an fo x e s  
wou l d  b e  m o s t l ik e ly t o  r e c e ive  an i n fe c t i o n  s u f f i c i e nt t o  
c a us e c l in i c a l  r ab ie s  dur in g p e r i o d s  wh e n  r a b i d  fox e s  w e r e  
nume ro u s . O n c e  the i n f e c t i on w a s  e s t ab l i s h e d in  s kunk s  t h e 
h i g h r a b i e s  v i rus t i t e r  i n  s kunk s a l i va wou l d  k i l l  t h o s e  
fo x e s  b i t t e n  b y  skunks  s o  r ap i d l y  t h a t  t h e  d i s e a s e  wo u l d  
n o t  b e c o m e  re - e s t ab l i s h e d  amo n g  f o x e s  b y  me a n s  o f  fox - t o - fo x  
t r an sm i s s io n , b u t  a s kunk - t o - s kunk c h a in o f  i n fe c t i on wou l d  
cont i n ue . 
Wh i l e  i t  i s  p o s s ib l e ·  t hat s uc h  a c h a i n  o f  e v e n t s  
o c c u r r e d  i n  t h e  s t udy r e  on dur ing t h e  l a t e  1 9 6 0 ' s ,  t h e  
a c c umu l a t e d  dat a o f  t h i s  s t udy d o  n o t  l e nd s u p p o r t  t o  t h e  
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t he o ry o f  S i ke s . T he s e  da t a  i n v ol ve fac t s  r e l at i n g  t he 
eme r g e n c e  o f  s k unk rab i e s  i n  re l at i o n  t o  t h e  ma j o r  f o x  
r ab i e s  o ut b re ak o f  1 9 6 4 - 1 9 6 7 . T h e  r e g i o na l  r ab i e s  d a ta 
i nd i c a t e  t h at t h e re wa s a d i s t i nc t s o uthwa r d  p r o g r e s s i o n  o f  
s k unk rab i e s  c a s e s  wh i c h  app e a r e d  t o  o r i g i na t e  i n  t h e  
no r t h e r n  p a rt o f  t h e  r e g i o n  ( F i g .  1 3 ,  p a g e  7 1 ) . The  av a i l ­
ab l e  d a t a  p o i n t  t o  L e e  C o un t y , V i r g i n i a  a s  t h e  l o c a t i on o f  
t h e  e a rl i e s t r e p o rt e d  c as e s  o f  s kunk r ab i e s . T h e  pr e s enc e 
o f  r e p o r t e d  s k unk r ab i e s  c a s e s  app e a r e d  t o  b e g i n  r a d i a t i n g  
s o ut h wa r d  fro m t h e  L e e - H an c o c k  C ou n t y  a r e a  d ur i n g  t he e ar l y  
1 9 6 0 ' s .  T h i s pe r i od w a s  s e v e r a l  yea r s  b e f o r e t h e  l a r g e  f o x  
rab i e s  o u t b re a k  a n d  a t i me o f  s ome d ec l in e i n  t h e  numb e r  o f  
r e p o r t e d  f o x  rab i es c a s e s . F u r t he rmo r e , t he f o x  rab i e s  o u t ­
b re ak duri n g  1 9 6 4  was mo s t  e vi d en t  i n  t h e  c en t e r  o f  t h e  
s t ud y  r e g i o n , an d s ev e r a l  c o un t i e s  wh i ch r e p o r t e d  lar g e  
numb e r s  o f  rab i d  fo xe s d u r i n g  t h e  1 9 6 4 - 1 9 6 7  p e r i o d  h ad n o t  
r ep o r t e d  any r ab i d s kunk s  b y  t he e nd o f  1 9 6 7 .  F o r  e x amp l e , 
G r e e n e  C oun t y  d e ve l op e d  a p e r s i s t e n t  s kunk rab i e s  p r ob l e m  i n  
t h e  1 9 7 0 ' s ,  b u t  t h e  c o un t y  fa i l e d  t o  re p o rt a s in gl e  c a s e o f  
s ku n k  r ab i e s  dur i n g  t h e  1 9 6 4 - 1 9 6 7  pe r i o d  d u r i n g  whi ch 1 8 5  
rab i d  an i mal s we r e  r e p o rt e d  amo n g  s ev e n  a n ima l c at e go r i e s 
( Ap p e nd i x  H ,  T ab l e  5 5 ) . 
I f  t he r e  was  an i n t e r s pe c i f i c  " s p i l l - o v e r "  o f  rab i e s  
in fe c t i on , i t  p ro b ab l y  o cc u r r e d i n  t he a r e a  o f  L e e - Hanc o c k  
c oun t i e s  d ur i n g a p e r i od o f  mo d e ra t e  b u t  p e r s i s t e n t  f a x  r a b i e s  
c a s e s . Wh i l e  L e e  C o ur. t y  r e po r t e d  on l y  t he ::E' i ft h  l a rg e s t  
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numb e r  o f  fox r ab i e s  c a s e s  du r i n g  the 1 9 5 2 - 1 9 7 6 pe r i od , 
the  c o un t y  had t h e  mo s t  pe r s i s t e n t  re c o r d  o f  r ab i d  f ox e s  
and t he l ar g e s t n umb e r  o f  ye a r s  wi t h  r e po r t e d  r ab i e s  c a s e s  
amo n g  a l l s p e c i e s  w i t h in t h e  3 0  c o un t y  s t udy r e g i on ( T ab l e 
1 3 , p a g e  6 6 ) . B o th L e e  and H a nc o c k  c o un t i e s  w e r e  c on ­
s i d e re d  t o  b e  c en t e r s  o f  fox rab i e s  c a s e s . 
T h e s e  da t a  s ug g e s t th a t  i f  rab i d  fo x e s  we r e  the  s o ur c e  
o f  r ab i e s in f e c t i on for  s kunk s , the  p e r s i s t e n c e  o f  fox 
r ab i e s  c a s e s  ov e r  many ye a r s  was more i mp o r t an t  in e s t ab ­
l i s h in g  r ab i e s  i n fe c t i on s  in t h e  s kunk p o p u l a t i o n  than 
v e ry l ar g e  numb e r s  o f  r a b i d  f o x e s  dur in g an ep i z o o t i c  o f  
on l y  one o r  t w o  ye ar s . Fur t h e rmo r e , onc e t h e  rab i e s v i ru s  
b e gan t o  p r o du c e  c l in i c a l  rab i e s  i n  s kunk s , t h e  oc curre n c e  
o f  r ab i d  s kunk s  app e are d t o  r a d i a t e  in t o  o t h e r  a r e a s  w i t h o u t  
b e in g  n o t i c e ab l y  i n fl uenc e d  b y  t h e  l a r ge  fox rab i e s  e p i ­
z o o t i c . T h i s  e p i z o o t i o l o g i ca l  p at t e rn m i g h t  s ug g e s t  an 
in t ra s p e c i f i c  s p r e a d  o f  r ab i e s  a mo n g  s kunk s  a ft e r  t h e  
in i t i a l i n t r o d u c t i on o f  the  d i s e as e  i n t o  t h e  p opu l a t i on . 
S e ve r a l  o th e r  e p i z o o t i o l o g i c a l  c h an ge s  app e ar e d  to  
be  a s s o c i a t e d  w i t h  t h e  t ra n s i t i o n  of  the  s kunk i n t o the  r o l e 
o f  t h e  maj o r  r ab i e s  h o s t . Wh i l e  s eve r a l  c ount i e s  i n  t h e  
no r t h - c ent r a l  p ar t  o f  t h e  s t udy r e g i on we r e  i nv o l ve d  w i t h  
wi l d l i fe rab i e s  c a s e s  dur i n g  b o t h  fox and s kunk r ab i e s  
p e r i o ds , o the r c o un t i es i n  the  n or t h e a s t e rn an d no rthwe s t e rn 
p a rt s o f  the re � i on d i d  no t expe r i e n c e  an  e x t e n d e d  pe r i od o f  
r ab i e s  a�o n g  s kunks . T h e  b a s i c  g e c g raph i c al p a t t e rn amo n g  
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rep o r t e d  r ab i e s  c as e s  wh i ch a r o s e  dur in g t h e  1 9 7 0 ' s  w a s  a 
l in e a r  g r o up i n g  o f  c o un t i e s  l y in g  b e t we e n the  Cum b e r l a n d  
P l at e a u  t o  the  no r t hwe s t  an d t h e  App a l a c h i an Mount a i n s  t o  
t he s o u t h e a s t  ( F i g .  1 1 , p a g e  6 2 ) . I t  i s  p o s s ib l e  t h a t  t he s e  
c o un t i e s  i n  t h e  val l e y a r e a  o f  t he s t udy re g i o n  p r o v i de d  
b e t t e r  s kunk hab i t at t ha n  the  mo r e  moun t a i n o u s  a r e a s  t o  t h e  
no r t hwe s t  and s ou t h e a s t .  I n  I l l in o i s  Ver t s  ( 1 9 6 7 : 7 9 )  n ot e d  
t h at t h e  h i gh e s t  p o p u l a t i on s  o f  s kunk s we re  fo und i n  m o r e  
o p e n  c ount ry , a n d  t h e  mount a in o u s  ar e a s  o f  t h e  s t udy r e g i on 
g e ne r a l l y  c on t a i n  few e r  a r e as  o f  o p e n  l an d  t h a n  the va l l e y  
p o r t i on .  
I n  a d d i t i on t o  t he c h an g e  in s p at i a l  d i s t r i b ut i o n , a 
ma j o r  t e mp o r a l  c h an ge w a s  a l s o  a s s oc i at ed w i t h  the  f i n a l  
e p i z o o t i o l o g i c a l  t r an s i t i on .  D a t a  f r o m  t h e  s t udy ar e a  an d 
the  s t udy r e g i on s ug g e s t  t h a t  l i t t le o r  n o  p e r i o d i c i t y  
o c cu r r e d  am on g fox r ab i e s  c a s e s . The fox rab i e s  ou t b re ak 
in e a ch c o un t y  o f  t h e  s t ud y  ar e a  was  e s s en t i a l l y  a s in gl e ,  
un i n t e r r up t e d  e ve n t  ( F i g . 1 6 , p ag e  7 8 ) . Th i s  t emp o r a l 
p a t t e rn was re fl e ct e d  i n  t he r e cu r re n c e  p a t t e r n  o f  fox rab i e s  
c a s e s  w i t h i n  the s tudy r e g i on d ur i n g  the  1 9 5 7 - 1 9 6 2  per i o d  
when  c as e s  we r e  o ft en r e p o r t e d  f r o m  t he s ame c o un t i e s  ye ar 
a ft e r  year ( F i g .  1 0 , p a g e  6 1 ; T ab l e  1 2 ,  p a g e  6 4 ) . Howev e r , 
a f t e r  the  d e c l i n e  o f  f o x  rab i e s  c a s e s , a p e r i o d i c i t y  amo n g  
r e p o r t e d  s kunk r ab i e s  c a s e s · appe a re d .  On the  re g i o n a l  l e v e l 
s kunk rab i e s  up s ur g e s  w e r e  n o t e d  dur i n g  1 9 6 9 , 1 9 7 2 ,  and 1 9 7 6  
( F i g .  9 ,  p a ge 5 8 ; F i g .  2 2 ,  p a g e  1 2 5 ) . T h e  r e c u r re n c e  r :.t t e r n  
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amo n g  t h e  c ount i e s  w i t h  r e p o rt e d  r ab i e s  c a s e s  dur i n g t h e  
1 9 7 1 - 1 9 7 6 p e r i o d  i n d i c a t e d  t h at r ab i d  an i ma l s  oc cu rr e d i n  
s imi l a r p at t e rn s  a ft e r  t wo a n d  ur y e a r s  ( T ab l e 1 2 , p a g e  
6 4 )  . 
A p o s s ib l e  e xp l an a t i o n  f o r  t h e  d i f f e re n c e  i n  t h e  
t e mp o ra l  p at t e r n s  o f  f o x  and s kunk rab i e s  c o u l d  b e  b as e d 
o n  t h e  r e l a t  rab i e s  r e s i s t anc e o f  t he two g roup s o f  
a n i ma l s . S i k e s  and T i e rk e l  ( 1 9 6 2 : 2 7 1 )  i n d i ca t e d  t h at s kunk s 
mi ght  b e  a p p r o x imat e l y 1 0 0  t ime s mo r e  r e s i s t ant t o  r ab i e s  
th an f o x e s . r e f o r e , rab i e s  wi t h i n  a fox  p o pu l at i o n  
mi ght  s p r e ad una b a t e d  f r o m  one  f o x  t o  o th e r f ox e s  i n  a n  
unb r ok e n  c h a i n .  How e ve r , amo n g  s kunks t h e  oc c u r r e n c e  o f  
s ome r ab i e s  r e s i s t an t  in d i v i dua l s , a n d  p e rh a p s  t he immun e 
s t a t u s  o f  t h e  en t i r e  p o pu l at i o n , m i g h t  s e rve t o  p e r i o d i c a l l y  
int e r rup t s kunk - t o - s kunk t ra n s m i s s io n . T h e  p e r i o d ic s k unk 
rab i e s  o ut b r e ak s  in the  s t ud y  r e g i on may have o c c ur r e d  wh e n  
t h e  numb e r  o f  s u s c ep t i b l e  s ku n k s  r o s e  t o  a c e rt a in p r op o rt i o n  
o f  t h e  p o pu l at i on . 
T h e  o v e ra l l  imp r e s s i o n  t ak e n  m the s e  h i s t or i c a l  
d a t a i s  t h a t  c l i n i c a l  r ab i e s  w a s  n o t  a s t a t i c  d i s e a s e  
en t i t y  i n  t he s t udy r e g i on . Ove r t h e  y e a r s c on s i d e re d , t h e  
d i s t i nc t chan g e s in s pe c i e s  c om p o s i t i o n , g e o g r ap h i c a l  a r e a , 
and p e ri od i c i t y  o f  re p o r t e d  r ab i e s  c as e s  s ug ge s t  a d yn am i c  
r e l at i o n s h i p  b e tw e en t h e  v i �u s  and t he an i m a l s  o f  t h e  
re g i on . Re g a r d i n g  r a b i e s  c as e s  amon g fox e s  an d s kunk s , i t  
i s  d i f f i cu l t  t o  i ma g i n e  t h at c l i n i ca l  r ab i e s  a�o n g  the s e  
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two g r oup s o c c u r r e d  i n  s i mi l a r p ro p ort i o n s  from t h e  l a t e  
1 9 5 0 ' s  t h ro u g h  1 9 7 6 , b ut t h at re p o rt i n g  b i a s e s  i n i t i a l ly 
favo r e d  t he re p o rt i n g  o f  r ab i d  fox e s  and l at e r  ch an ge d  t o  
t h e  re p o r t i n g  o f  rab id s kunk s .  
I n  c o n s i d e r in g  the  dyn ami c  nat u r e  o f  r ab i e s  t h e r e  
s h ou l d  b e  a d i s t i nc t i on b e tw e e n  c l i n i c a l  rab i e s and rab i e s  
i n fe c t i on . I t  i s  conc e i vab l e  t h at t he e xt e n t  o f  rab i e s  
i n fe c t i on among c e rt a i n  w i l dl i s pe c i e s c h an ge d  very  l i t t l e , 
b ut a var i e t y  o f  fac t o r s may have d i c t a t e d  t h e  ap p e aran c e  
o f  t h e  c l i n i c  d i s e a s e  i n  o n l y  o n e  ma j o r group o f  an i ma l s  
dur i n g  a p ar t i cu l a r p e r i o d . Th e s e  f a c t o r s  inc l ud e  ( 1 ) 
c h an g e s  i n  t he e c o l o g y o f  an i n app a r e n t  rab i e s re s e rvo i r  
s p e c i e s , ( 2 )  mut a t i on s  i n  t h e  r ab i e s  v i r us , an d ( 3 ) c h an g e s  
i n  t h e  p o p u l a t i o n  and / o r  ne t i c c h ar ac t e r i s t ic s  o f  t h e  
v i s ib l e  r ab i e s  h o s t  s p e c i e s . 
The  h i s t o r i c al t r e n d s  s e e n  amo n g  re p o r t e d  rab i e s  
c a s e s  d o  n o t  app e a r  t o  s upp o r t  t h e  i d e a  t h a t  an i n app a re n t  
rab i e s  r e s e rvo i r  ec i e s  a c t e d  a s  t h e  i mme d i at e  s o ur c e o f  
rab i e s  in fe c t i o n  f o r  t h e  thr e e  maj o r  rab ie s h os t s . I t  i s  
c o n c e ivab l e  t h a t  s ome memb e r s  o f  s uc h  a r ab i e s  r e s e rvo i r  
wou l d , f ro m  t ime t o  t im e , deve l op c l i n i c al r a b i e s  and b e  
e xp o s e d  t o  d e t e c t i on b y  t h e  r e s i dent s o f  s t udy r e g io n .  
Such  p o t e n t i al r e s e rvo i r  s p e c i e s  a s  t h e  s p o t t e d  s kunk , m i n k  
( tv1u s t e l a  v i  s on ) , l on g  - t a i l e d  w e a s e l  ( Mu s  t e l a  f r e n a t a ) , a n d  
s e ve r a l  s p e c i e s  o f  b a t s  do e x i s t  i n  the a re a , b ut a l l  e xc e p t  
� a t s  p r o b ab l y  ex i s t  i n  l o w  numb e r s  r e l a t i ve t o  t he c omb i n e d  
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ab undan c e  o f  o p o s s um s  and c a t s .  The s e rum s u rv e y  r e s u l t s  
amo n g  o p o s s um s  and c a t s  ( Tab l e 4 5 , p a g e 1 9 4 )  s u g g e s t  t h a t  
t h e s e  an i ma l s  h ad c o n s i de r ab l e  c o nt ac t  w i t h t he s our c e  o f  
rab i e s  i n  c t i o n . T h e  a va i l ab l e  d a t a  d ur in g  t he 1 9 7 2 - 1 9 7 6  
p e r i o d  i n  t h e  s tudy  a r e a a l s o  s u g g e s t  t h a t  f ew c l i n i c a l  
rab i e s  c a s e s  d e ve l op e d  i n  an ima l s  o t h e r t h an s t r i p e d  s k unk s 
and t h e  dome s t i c  an i ma l s  wh i c h ma y h av e  b e e n b i t t en b y  s uc h  
skunk s . The r e f o r e , i t  s e e ms un l i ke l y  t h a t  t h e  rab i e s  v i ru s  
was ma i n t a i n e d  b y  such i n ap p a r e n t  rab i e s  h o s t s  a s  the  
s p e c i e s  m e n t i on e d  ab o ve . 
O t h e r c o n s i d e r a t i o n s  a l s o  a r gue a i n s t  t he i d e a  o f  
an i n a p p a r e n t  rab i e s  r e s e rvo i r  s pe c i e s . The  t t h a t  
not i c e ab l e  g e o gr ap h i c a l  an d ,  i n  s o me c a s e s , t emp o ra l  c h an g e s  
app e a r e d  t o  acc ompany t h e  t ran s i t i o n  o f  t ma j o r  r ab i e s  
h o s t w o u l d  s u g  s t  t h a t  the  o c c u r r e n c e  o f  t h e  d i s e a s e  w a s  
no t t h e  r e s ul t  o f  t h e  d i r e c t  t rans fe r o f  t he v i rus from  
s uc h  an i n app a r e n t  ho s t  to  t h e  t h r e e m a j o r  vi s i b l e h o s t s  
( d o g s , fo xe s , and s kunk s ) .  Howev e r , i t  i s  c o nc e iv ab l e  t h a t  
s ome i n ap p a r e n t  r e s e rv o i r o f  t he d i s e a s e pe r s i s t e d  un a l t e re d  
w i t h i n  t h e  s t udy r e g i o n , and t h a t  ra d i c a l  c han g e s  i n  t h e  
p o pu l a t i o n  c h a r a c t e r i s t i c s  o f  t h e  v i s ib l e  h o s t s p e c i e s  
b r o u  t ab o ut t h e  ma j o r  t ran s i t i o n s  i n  the e p i z o o t i o l o g y  o f  
rab i e s  a s  s e e n  i n  t h e  re p o r t e d rab i e s  c a s e  d a t a . 
T h e  p r e s ent  s t ud y  was  not  ab l e  t o  e v a l ua t e  t h e  r o l e  
o f  p o pu l at i o n  c h an g e s  am 0 n g  t h e  ma j o r r a b i e s  te s t  s p ec i e s in 
t h e  s t ud y  r e g i on a s  a fac to r i n  the maj o r  t r an s i t io n s  amo n g  
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h o s t  s p e c i e s .  A ft e r  e va l uat i n g  c omme rc i al fur p e l t  d a t a  
f o r  T e nne s s e e , Wa rre n ( 1 9 7 5 : 2 6 2 7 ) n o t e d  t h a t  g r ay f o x  p o p ul a ­
t i o n s  we r e  s h o w i n g  a g ra dua l i n c re a s e  and re d f o x  numb e r s  
we r e  s t ab l e  o r  i n c r e a s i n g .  The s t ri p e d  s k un k  p op u l a t i o n  i n  
t he s t a t e  app e are d t o  b e  d e c l i n i n g  (Wa r re n 1 9 7 5 : 2 6 ) . The r e ­
fo r e , t h e  c l i n e  in  f o x  rab i e s  c as e s  a n d  t h e  i nc r e a s e o f  
s kunk r ab i e s  c as e s  i n  t h e  s t a t e  d u r i n g  t h e  1 9 7 0 ' s  ( T a b l e  1 ,  
p a g e  5 )  may n o t  h a ve b e en d i re c t l y  re l at e d t o  l ow numb e r s  
o f  f o x e s  o r  h i gh numb e r s  o f  s ku nk s . Wh i l e  l oc a l c o n d i t i o n s  
m a y  v a r y  c on s i d e r ab l y  f r o m  t he ov e r a l l p a t t e rn , t h e s e  d a t a  
a re n o t  c on s i s t e n t  w i t h  t he c h a r a c t er i z at i o n  o f  w i l d l i  
r ab i e s a s  a d en s i ty - d e p e nd en t  p h e n om e n on a s  ind i c a t e d  b y  
iviar x  and S w i n k  ( 1 9 6 3 : 1 7 0 - 1 7 1 )  and Toma and ,.\n d r a l  ( 1 9 7 7 : 2 0 ) . 
I t  i s  c on c e i vab l e  t h a t  t h e  r ab i e s  vi r u s  e xp e r ie n c  
a n  ant i ge n i c  s h i f t p r i or t o  t h e  m a j o r  c h ang e s  i n  ma j o r h o s t 
s p e c i e s . S uc h  ant i ge n i c s h i f t s  may b e  ana l o g o u s  t o  c h a n g e s  
o b s e rv e d i n  t h e  i n  uen z a  v i rus wh i c h  may have  r e s u l t e d  om 
g e ne t i c r e c omb ina t i o n  b e twe e n  h uman and an i ma l  i n f l u e n z a  A 
v i ru s  ( Fe nn e r  and lfu i t e  1 9 7 6 : 2 1 2 - 2 1 3 ) . F enne r and Wh i t e  
( 1 9 7 6 : 2 1 3 ) al s o  no t e d  t h a t  t he eme r n e e  o f  a new in f l ue n z a  
s t ra i n  r a p i d l y  and c o mp l e t e l y d i sp l a c e d  t he p r e c e d i ng s t r a  
The r e f o r e , i t  i s  p o s s i b l e , from a vi r o l o gy p e r s p e c t i ve , t h a t  
g e ne t i c  r e c o mb in a t i on amon g  d i ff e r in g  s t r a i n s  o f  t he rab i e s  
v i ru s  p r o d uc e d  t h e  ma j o r c h an g e s  i n  t he d o m i nant rab i e s  h o s t  
s pe c i e s . 
O t h e r e v o lut i ona ry c h an ge s  ma y a l s o  h a v e  i n f lu enc e d  
2 2 6  
t h e  m a j o r  t ra n s i t i o n s  in r a b i e s  e p i z o o t i o l o gy . I t  i s  p o s ­
s ib l e  t o  s p e cul at e t ha t  h i gh l e v e l s  o f  c l i n i c a l  rab i e s  
amo n g  f ox e s  o v e r s ev e ra l  y e a r s  c r e a t e d  evo l ut i on a ry p r e s ­
s ur e s  wh i ch r e s ul t e d  in  t h e  s e l e c t i on o f  r ab i e s  r e s i s t an t  
fo x e s . D a t a om the myx om a t o s i s  o ut b re ak amon g rab b i t s  i n  
Aus t ra l i a  s u g ge s t  th at s e l e ct i on f o r  g e ne t i c a l l y  re s i s t an t  
an imal s m i ght o p e r a t e  r ap i d l y  ( F en ne r a n d  Wh i t e  1 9 7 6 : 2 0 8 ) . 
Th i s  s e l e ct i on c o u l d  h a v e  c r e a t e d  s e l e c t i ve p re s s ur e s o n  t h e  
r ab i e s  v i ru s  wh i ch r e s u l t e d  in  a vi rus a da p t e d  t o  s kunk s .  
The app a r e n t  emer  ne e o f  s kunk r ab i e s  i n  t h o s e c ount i e s  
w i t h  a pe r s i s t en t  fox r ab i e s  p r ob l e m  i s  in  a c c o rd w i t h  t h i s  
c on c e p t . 
T h e  ma j o r re s u l t  o f  t h i s  ana l y s i s  i s  t h e  c h a r ac t e r i z a ­
t i on o f  r ab i e s  a s  a dynami c d i s e a s e  e nt i ty . Wh i l e t he s t u dy 
c a n  o n l y  s p e cu l at e o n  t h e  fo r c e s  lih i c h  p ro d u c e d  t h e  s e v e r a l  
ep i z o o t i o l o gi c a l  t ran s i t i o n s  n o t e d  i n  t h e  r e g i on , a n  imp o r t an t  
pub l i c h e a l t h  i mp l i ca t i o n  m a y  b e  s g e s t e d . I f  t h e  e p i z o ­
o t i o l o gy o f  r ab i e s  i s  n o t  s t a t i c , t h e n the c o n t r o l  me a s u r e s 
whi ch s uc c e e d  du r in g  o n e  p e ri o d  may n o t  b e  ap p l i c ab l e  i n  
l at t e r  y e ar s . T h e  c o n t r o l  me a s u r e s  u s e d  t o  c o n t r o l  d o g  r a b i e s  
may n o t  b e  ap p r o p r i a t e  f o r t he c on t r o l o f  f o x  r ab i e s , a n d  t h e  
me a s u r e s u s e d  t o  c on t r o l  f ox r ab i e s  m a y  n o t  b e  s u i t e d  t o  t h e  
c o nt r o l o f  r a b i e s  in  s kunk s . T h e  c au s a t i ve f ac t o r s  and pub l i c  
h e a l t h i �p l i c at i on s  o f  the  maj o r  t rans i t i o n s  in  t h e  e p i z o o t i ­
o l o gy c f  r ab i e s  c e rt a i n l y me r i t  fur t �e r s tudy . 
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Wh i l e  rab i e s  d a t a  from t h e  s t udy r e g i o n p r o v i de d  i n ­
forma t i on on t he b ro ad g e o g r a p h i c a l  t re n ds i n  r ab i e s  e p i z o ­
o t io l o gy ,  an e xamin a t i on o f  da t a  on r e c e n t  r ep o r t e d  r a b i e s  
c a s e s  w i t h  t h e  t h r e e c ount i e s  o f  t h e  s t udy a r e a  p e rmi t t e d  
a mo r e  de t a i l e d  an a l y s i s  o f  t h e  d i s t r i b u t i o n o f  r ab i d a n i ma l s  
1 n  s p a c e . Th i s  e xam in a t i on c ov e re d t h e  f i ve y e a r s  from 1 9 7 2  
t h r o u g h  1 9 7 6 , and i t  w as c o mp l e t e l y  w i t h i n the p e r i o d  d o m i ­
n a t e d  b y  r ab i e s  amon g s kunk s . Rab id s k un k s  d i d ,  in  fac t ,  
c on s t i tu t e  9 0  p e r c e n t  ( 4 7 / 5 2 )  o f  t he re p o r t e d  rab i e s  c a s e s  
dur in g t h e s e  f i v e  ye a r s . T h e  i d e n t i f i c a t i on and i n t e rp r e t a ­
t i on o f  t h e  g e o g raph i ca l  p a t t e rn s  amon g r e p o r t e d  rab i e s  c a s e s  
c o n s t i tu t e d  t h e  s e c o n d  ob j e c t i ve o f  t h e  s t udy . 
Da t a  from o t h e r s t ud i e s  h av e  n o t  p ro duc e d  a c l e a r l y  
de f in e d s p a t i a l  p a t t e r� f o r w i l d l i  rab i e s  c a s e s .  On a 
s t udy are a i n  n o r t hw e s t e rn I l l in o i s , Ve r t s  ( 1 9 6 7 : 1 6 7 ) no t e d  
t h a t  rab i e s  i n fe c t i o n s  i n  s kunks may b e c o m e  e s t ab l i s h e d  mo r e  
o r  l e s s  s im u l t ane o u s ly 1n  s e ve ra l  l o c a l  a r e a s . Rab i e s  d a t a  
from N o r t h  Da ko t a  1-ve r e  no t s u ff i c i e nt t o  de t e rm i n e  whe t h e r 
f o c i o f  rab i d  an i ma l s  e x i s t e d  ( Rakows k i  and And rews 1 9 7 2 : 7 0 ) . 
Dav i s  and W o o d  ( 1 9 5 9 : 1 1 7 ) s t at e d  t h at fox r a b i e s  c a s e s  i n  t h e  
s o u t h e a s t e rn Un i t e d  S t a t e s  may o c c ur a t  a h i gh p re va l e n c e  i n  
a few s m a l l a r e a s . H ow e v e r , r a b i e s  c a s e s  i n  I l l i no i s  
b e twe en 1 9 6 3  a n d  1 9 6 8  d i d  n o t  s how any g e o g r aph i c a l  g ro u p i n g  
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( S chnurr enb e r g e r  e t  al . 1 9 7 0 a : l 3 3 4 ) . Rab i e s  amo n g  F l o r i d a  
rac c o o n s  s e e ms t o  o cc u r  i n  r e l a t i v e l y  l o c al i z e d  e p i z o ot i c s  
( B i g l e r  e t  a l . 1 9 7 3 : 3 2 7 ) . 
T h e  d a t a  from t h e  p r e s e n t  s tudy s h ow t h at re p o r t e d  
rab i e s  c a s e s  we r e  n o t  randoml y d i s p e rs e d  wi t h i n  t h e  s tu dy 
are a . On t h e  c o unt y l e ve l  t h e  d a t a  r e ve a l e d  t h at on l y  two 
o f  t h e  t h r e e c o unt i e s  c o nt a in e d  r ep o r t e d  r ab i e s  c a s e s  dur i n g  
the  1 9 7 2 - 1 9 7 6 p e r i o d . I n  s p i t e  o f  the  fac t t h a t  8 9  a ni ma l s 
w e r e  s ub mi t t e d  f o r  r ab i e s  d i a gn o s i s  f r o m  C o  e C o un t y  o v e r 
t h e s e  ye a r s , t h e  c o un t y  was fre e o f  re p o r t e d  r ab i e s  c as e s  
( Ap p e n d i x  H ) . Thi s  b r o a d  g e o g r aph i c a l  p at t e rn o f  r ab i e s  
c a s e s  in  t h e  s t udy a r e a  may have  r e s ul t e d  f r o m  d i f f e re n c e s  
i n  wi l d l i fe p o pu l a t i o n s , env i r o nme n t a l  f a c t o rs , o r  a c omb i na ­
t i o n  o f  many var i ab l e s . Howeve r ,  t h i s  p a t t e rn may b e  re l a t e d  
t o  t h e  hyp o th e s i s  t h a t  r ab i e s  in c t i o n  amo n g  s k un k s  o r i g ­
in a t e d  l n  t he n o r t he rn p a rt o f  the  s t udy r e g i o n &nd  p r o g re s s e d 
s ou t hward  t o w ard t h e  s t udy a r e a . W i t h i n  t h e  s t ud y  are a t h e  
e a r l i e s t  rab i d  s kunk s w e r e  r e p o r t e d  i n  G re e n e  C o un t y dur in g  
t h e  s p r i n g  o f  1 9 6 9 , app r o x i mat e l y  two y e a r s  a f t e r t h e  l a s t  
r ab i d f o x  w a s  r e p o r t e d  in t h a t  c o un t y . G r e e n e  C o un t y  d o e s  
e x t e n d  f a r the r n o r t h  t ha n  e i th e r J e f  r s on o r  C o c k e  c oun t i e s  
( F i g .  1 ,  p a g e  1 1 ) . R ab i d  s k unks  w e r e  re p o r t e d  n e x t  i n  
J e f fe r s o n  C ou n t y  dur i n g  1 9 7 3 , ap p r ox im a t e l y  s i x y e a r s a ft e r  
t h e  l a s t re p o r t e d  c a s e  o f  fox rab i e s  wh i c h  c ou l d  b e  a s s o c i ­
a t e d  � i t h  t h e  l a r g e  fox r ab i e s  i z o o t i c  o f  t h e  mi d - 1 9 6 0 ' s .  
J e _ r s o n  C o unt y i s  a d j a c e n t  t o  t he no r t h e rn p a rt  o f  C o c k e  
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C ount y . H ow e ve r , C oc k e  C o un t y  i s , t o  s o me e x t en t , s h i e l d e d  
from t h e  n o r t h  b y  ma j o r  r l ve rs ( F i g .  2 ,  p a g e 1 3 ) . Th e e n ­
l a r g e d s e c t i o n  o f  the  F re n ch B ro a d  Riv e r  b eh i n d  D ou g l a s  Dam 
fl ows  b e tw e e n  the w e s t e rn part  o f  Cocke  C o u n t y  a n d  the  
n o r t h e rn p a r t  o f  Je f fe r s o n  C ou n ty . T h e  N o l i chucky R i ve r 
f l ow s  b e tw e e n  t h e  e a s t e rn p a r t  o f  C o c k e  C ou n t y  a n d  muc h  o f  
the n o r t h  and e as t o f  G re e ne C oun t y , and t h i s  r i ve r a l s o  
forms t he n or t h e rn b ou n d a ry o f  C o cke Coun t y . T h e re w e re re ­
p o r t e d  ca s e s  o f  d o g  r ab i e s  i n  C o c k e  C ou n t y  dur i n g  t h e  l at e  
1 9 4 0 ' s  and e a r l y  1 9 5 0 ' s . The  c o unty al s o  exp e r i e n c e d  an o u t ­
b r e a k  o f  f o x  r ab i e s  du r i n g  the m i d - 1 9 6 0 ' s .  T he re fo r e , t h e  
rab i e s vi rus h a s , a t  t ime s , b e en p r e s en t  l n  C o cke  C oun ty . 
The ab s e n c e  o f  any r ep o r t e d  r ab i e s  c a s e s  amo n g  s kunk s  ln 
Cocke  C ou n t y  may have b e en the r e s u l t  o f  r e s t r i c t i o n s  l n  
ani m a l  movement  i n t o  t h e  c ou n t y  f r o m  t h e  n o r t h  c aus e d  b y  
the s e  ma j o r r i ve r s . J enn i n g s  e t  a l . ( 1 9 6 0 : 1 7 6 )  no t e d t h a t  
ma j o r  s t r e a ms fo rme d b a r r i e r s  t o  t h e  p r o g re s s i o n o f  a f o x  
r ab i e s  e p i z o o t i c  i n  n o r the rn F l o r i d a , a n d  i n  s om e  i n s t anc e s  
the  ep i z o o t i c fa i l e d  t o  mo ve a c r o s s  a r i ve r ,  b ut mo v e d  a ro un d  
t h e  h e a dw a t e r  o f  the r i ve r .  
On a s ma l l e r  s c a l e  t wo r e l a t i ve l y  s ma l l  s e c t i o n s  o f  t h e  
s t udy a r e a  s e r ve d  a s  t h e  l o c a t i o n  fo r t h e  e ar l i e s t  o r  o n l y  
repo r t e d  r ab i e s  c a s e s  i n  e a ch o f  t h e  f i ve ye a r s  c o n s i d e r e d .  
The s e  t�o are a s  w e r e  c on s i de r e d  t o  re p r e s en t  m i c r o foc i o f  
ra b i e s  i n fe c t i o n . Wh i l e  the s e  t \v-o m i c ro fo c i  K e r e  s imi l a r 
i n  g e o g raph i c a l  s i z e , th e y va r i e d  in du ra t i on .  I n  n o r t hw e s t e rn 
2 3 0  
J e f fe r s o n  County , t r ap a re a s  1 and 2 r e p re s e n t e d  a mi c ro ­
f o c u s  o f  c l i n i c a l  r ab i e s  i n  s t r i p e d  s kunk s wh i c h  a ros e i n  
1 9 7 3 ,  e x i s t e d  t h ro u gh t h e  s p r i n g  and s umme r o f  1 9 7 4 , and 
ap p a r e n t l y  d i s app e a r e d  a er 1 9 7 4 . A s e c on d  m i c r o f o c u s w a s  
co n s i d e re d t o  e x i s t  in t r ap ar e a s  4 5  an d 4 6 . C o n s i de r e d  
t o g e th e r ,  t he s e  t wo a r e a s  c o nt a i n e d s o me o f  the  e a rl i e s t  
rep o r t e d  rab s c as e s  dur 1 9 7 2  and 1 9 7 6 , and the  o n ly 
r e p o r t e d  rab ie s  c as e  i n  G r e e ne C o unt y  du r i n g  1 9 7 4  and 1 9 7 5 .  
The r ab ie s  m i c ro focus  i n  nor t h e rn Gre e n e  C ou n t y  a p p a re nt l y 
e x i s t e d  o v e r a t  l e a s t  f i ve ye a r s . The m i c r o fo c us o f  r ep o rt 
rab i e s  c a s e s  i n  n o r t hwe s t e rn J e f fe r s o n  C o un t y  may h av e  r e p r e ­
s en t e d  a t e mp o r a r y  as s o c i at i o n o f  the  fac t o r s  r e s p o n s i b l e  
r c l i n i c a l  r ab i e s  amon g s kunk s , wh i l e t h e  m i c r o f o c u s  i n  
no r t h e rn G r e e n e C oun t y  may h av e  b e en a mo re s t ab l e , p e r ­
s i s t ent  as s o c i at io n  o f  t h e s e  f a c t o r s . 
T h e  re l a t i ve l y l on g - t e rm f o c a l a r e a in n o r t h e rn Gre e n e  
C ounty  p r o v i d e d  t he b e s t  oppo r t un i ty t o  d i s c us s t h e  i mp l i c a ­
t i o n s  o f  a w i c ro focu s o f  c l i n i c a l  rab i e s  c a s e s . Gre e n e  
C ou n t y  w a s  fre e o f  re p o r t e d  r ab i e s  c a s e s  f r o m  m i d - Au g u s t 1 9 7 2  
unt i l  Nay 1 9 7 4 , a p e r i o d  o f  ap p ro x imat e l y 2 0  mon t h s . H ow ­
e ve r ,  c o n s  e r 1 n g  t r a p  a r e a s  4 5  4 6  a s  a un i t ,  h a l f  ( 4 / 8 )  o f  
t h e  o p o s s um s  c ap t ur e d  i n  t he s e  a r e a s  dur in g 1 9 7 3 w e r e  r ab i e s  
s e ro p o s i t i v e . S ome ra b i e s  s e r o p o s i t i v e an i ma l s  w e r e  c a p t ur e d 
i n  t h e s e  a r e as d u r i n g  1 9 7 4  and  1 9 7 5  ab l e  4 5 , p a g e  1 9 4 ) . 
The s e rum s ur ve y  d a t a  from 1 9 7 3 s u g  s t  t h a t the rab i e s  v i ru s  
w a s  c i r =ul a t e d  i n  t h i s  fo c a l  a r e a  dur i n g  p a r t  o f  t he 2 0 - mo n t h  
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ab s e n c e  o f  re p ort e d  r ab i e s  c as e s . Ove r a l l ,  t he s e rum s u rve y 
d a t a s u g g e s t  t h at  ( 1 )  t he rab i e s  v i ru s  d i d  n o t  d i s app e ar 
from n o r t h e rn G re ene C ou n t y  dur in g t h e  t h re e - ye a r  i nt e r ­
ep i z oo t i c  p e r i o d  o f  1 9 7 3 - 1 9 7 5  a n d  ( 2 )  t h e  up s ur ge o f  r e ­
p or t ed s k unk r ab i e s  c a s e s  du r in g  1 9 7 6  w a s  n o t  the r e s u l t  o f  
a n ew in t r o d uct i o n  o f  the  v i rus in t o  t he a r e a . 
S o me r ab i e s  c a s e s  we r e  r e p o r t e d  o ut s i d e  o f  t h e  two  
r e c o gni z e d  mi c r o f o c i . In  f f e r s o n C ou n t y  r e p o r t e d  rab i e s  
c a s e s  o c cur r e d  i n  t r ap a r e a s  3 ,  4 ,  and 8 .  T h e s e  c a s e s  
o c c u r re d in e i t h e r June , S e p t e mb e r , o r  D e c e mb e r , a n d  t h e y  
m a y  h ave re p r e s e n t e d  t he s p r e a d  o f  r a b i e s  in f e c t i o n  f r o m  t he 
foc a l  a r e a i n  t r ap a r e a s  1 and 2 .  I n  G re e ne C oun t y  the  s p r i n g  
r ab i e s  c a s e s  o f  1 9 7 2  and 1 9 7 6  a p p e are d o v e r a b r o a d  a re a o f  
t he n o r t h e rn and e as t e rn p a rt s o f  t h e  c o un ty w i t h in a r e l a ­
t i ve l y s h o r t  p e r i od o f  t i me . Wh i l e t h e  e a r l y  r ab i e s  c as e s  
and a l l  r e p o r t e d  r ab i e s  c a s e s  i n  G r e e n e  C o un t y  du r i n g  1 9 7 2  
and 1 9 7 6  we r e  r e ma rk ab l y  s i m i l a r i n  g e o g r ap h i c al d i s t r i bu t i o n , 
the a va i l ab l e  d a t a are  n o t  s u f  c ie n t  t o  d e t e rm i ne conc l u ­
s ive ly wh e t h e r t he rab i d  an i ma l s  out s i d e  t r a p a re a s  4 5  and 4 6  
r e s u l t e d  f r o m  a r i a t i on o f  r ab ie s  in f e c t i o n from the s in g l e  
m i c r o f o c u s . I f  t h e  rab id an ima l s  re p o r t e d  d u r i n g  1 9 7 2  and 
1 9 7 6  d i d  rep r e s e nt t he s p r e ad o f  rab i e s i n  c t i on from s uc h  
a f o c al a re a  a s  t rap a r e a s  4 5 - 4 6 , the d i s s em i n a t i on w a s  n o t  
un i fo rm i n  a l l  d i r ec t i o n s , b u t  s ou thw a rd o v e r t he nor t h ­
e a s t e rn t h i r d  o f  G re e n e  C oun t y . 
S chwab e e t  a l . ( 1 9 7 7 : 1 4 - 1 6 )  s t a t e d  L1 a t  t he m a j o r  
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d e t e rm i n an t s  o f  d i s e as e  i n  p o p ul a t i o n s  a r e  t h e  d i s e a s e  a ge nt , 
t h e  h o s t  p opu l at i o n , an d t h e  e nv i r onme n t . T h e  g e o graph i c a l  
c h a r ac t e r i s t i c s  o f  any d i s e as e  a re c o nt ro l l e d  b y  t h e  s p at i a l 
o ve r l ap o f  t h e s e  t h r e e ma j o r d e t e rminant s .  T h e  p e r s i s t en c e  
o f  f o c a l  a re a s  o f  rab i e s  in f e c t i on ,  i f  t h e y  e x i s t e d , and the 
o v e r a l l  d i s t r i b ut i on o f  c l i n i c a l l y  rab i d  an ima l s  m ay have b e e n  
i n f l ue nc e d  b y  o n e  o r  a c omb i n a t i on o f  t h e s e  t h r e e de t e rm i n an t s . 
The g e o g r aph i c a l  d i s t r i b u t i o n  o f  t h e  d i s e a s e  a g e n t , t h e 
rab i e s  v i rus , d i d  no t appe a r  t o  b e  t h e  c o n t r o l l in g  t o r  i n  
t h e  d i s t r i b ut i o n  o f  re p o r t e d  r ab ie s  c as e s  i n  t h e  s t udy a r e a . 
T h e  re s u l t s  o f  t h e  s e rum s ur v e y  s t ro n g l y  s u g g e s t  t h a t  t h e  
r ab i e s  v i rus w a s  p re s en t  i n  many t rap a r e a s  wh i ch w e r e n o t  
a s s o c i at e d  w i t h  re p o r t e d  rab i e s  c a s e s  ( F i g . 
F i g . 3 8 , p a ge 2 0 3 )  . 
S i mi l a r l y , t h e  d i s t r i b ut i on o f  c l i n 
3 7 ,  p a  1 9 9 ; 
a l l y r ab i d  s kunks 
d i d no t ap p e a r to  b e  a func t i on o f  the  d i s t r i b u t i on of  s kun k s  
i n  t he s t udy a r e a . T h e  a va i l ab l e  da t a  o n  s t r  d skun k s  
l o c at e d  i n d e p e nd e n t l y  o f  r ep o r t e d  rab i e s  c a s e s  s u g g e s t  th a t  
t h e  s p e c i e s  o c cur red i n  s e v e r a l  t rap a r e a s  w h i ch w e re f r e e o f  
r e p o r t e d  rab i e s c a s e s  ( F i g .  2 5 , p a g e  1 3 9 ) . Mo s t  o f  the  t r ap 
a re a s  w i t h  s t r i p e d  s kunks  n o t  a s s o c i a t e d  w i t h  re p o r t e d r ab i e s  
c a s e s  a l s o  c o nt a i n e d  one  o r  m o r e  r a b i e s  s e r o p o s i t i v e  a n i ma l s . 
T h e s e  da t a  s u g ge s t  t h at s t r i p e d  s ku n k s  and t h e  r ab i e s  v i rus 
c o ex is t e d  i n  s o me part s o f  the s tu 
rep o r t e d  r ab i e s  c a s e s . 
a re a wh i c h  ','.' e r e  e e  o f  
T h e  l o g i c a l  e x t e n s i o n  o f  t h e  p re c e d in g  c o n s i d e r a t i o n s  
i s  t h a t  t h e  g e o g r aph i c a l  d i s t r i b ut i o n o f  c l i n i c a l  r ab i e s  
c a s e s  amo ng s kunk s i n  t h e  s t udy a re a  w a s  a func t i on o f  t h e  
r e ma i n i n g  m a j o r  d i s e a s e  d e t e rm i nant , t h e  envi ronme n t . T h o s e 
t r ap a r e a s  wh e re c l i n i c a l l y  rab i d  a n i ma l s we re d i s c o v e r e d  may 
h ave c o n t a in e d s ome e n v i r o nm e n t a l  fe a t ure or  envi r o nm e n t a l  
c omp l e x n o t  f o und in o t h e r  p ar t s  o f  t h e  s tu dy a re a .  T h e  
env i ronment c ou l d  h ave exe r t e d  a n  i n  u e n c e o n  t h e  vi rus - h o s t  
sys t e m  in a v a r i e t y  o f  way s , many o f  wh i c h  c o u l d  h ave b e en 
e xt r eme l y  in d i r ec t . T h e  a t t e mp t s  to  e xp l a in t he g e o graph i c a l  
d i s t r ib u t i o n o f  c l i n i c a l l y  r ab i d  a n i ma l s wh i c h  ap p e ar c on -
c en t r a t e d  i n  s p a c e  c o n s t i tu t e  e f f o rt s  t o  e l uc i d a t e  the l and -
s c a p e  e p i z o o t i o l o gy o f  t h e  d i s e a s e .  Many o f  t h e  p r in c i p l e s  
us e d  i n  d i s c us s in g  t h e  l an ds c a p e  e p i z oo t i o l o  o f  r ab i e s  a r e 
fo un d  i n  the  wo r k  o f  P av l o v s ky ( 19 6 6 )  who p r o p o s e d t h e  
c on c e p t  o f  t h e  n a t ur al n i d a l i t y o f  t r a n s m i s s ib l e  d i s ea s e s  
in 1 9 3 9 . 
T h e  s t at i s t i c al e x am i n at i on o f  s e l e c t e d  e n v i r o nment a l  
f e a t ur e s  i n  r e l a t i o n  t o  rep o rt e d  rab i e s  c a s e s  and t h e  s kunk s 
n o t  a s s o c i a t e d  w i t h  r e p o r t e d  r ab i e s  c as e s  ind i c a t e d  two 
g e o g r a p h i c  d i f fe re nc e s  amo n g  t he s e  two g r ou p s o f  an ima l s . 
F i r s t , s om e  r e p o r t e d  rab i e s  c a s e s  a p p e a r e d  t o  b e  l o c a t e d  
far t he r  away m t h e  maj o r  r i ve r s y s t e ms o f  the s tudy a r e a  
than s kunk s  no t a s s o c i at e d  w i t h  r ab i e s  c a s e s  ( T ab l e  2 9 , p a g e  
1 3 6 ) . Th i s  s t at i s t i c a l  a s s o t i at i o n r e s u l t e d  p r im a r i l y f r o m  
the c o nc ent ra t io n  o f  rep o r t e d  rab i e s  c a s e s  i n  no r t h e rn G re e n e  
C o un t y , and i t  s h ou l d  b e  n o t e d  t h a t  mo s t  o f  t h e  r e p o rt e d  
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rab i e s  c a s e s  in n o r t hw e s t e rn J e f f e r s o n  C o u n t y  w e r e  c l o s e  t o  
the H o l s t o n  Ri ve r .  T h e  s e c o n d  env i ro n me n t a l  d i f  rene e  w a s  
in the  de g re e  o f  f o r e s t /w o o d l and c ov e r  i n  a r e a s  a s s o c i a t e d  
w i th the s e  tw o g r oup s o f  a n i ma l s  ( T ab l e  3 0 , p a g e  1 4 1 ) . Th i s  
s e c o nd d i f f e re nc e  s u gg e s t e d  t h a t  the s kunk s n o t  a s s o c i a t e d  
w i t h  re p o r t e d  r ab i e s  c as e s  o c cu r r e d  p r ima r i l y  i n  t h o s e  t ra p  
are a s  w i t h  l ow t o  mo d e r a t e  fo r e s t / wo o d l and c o v e r  wh i l e  r e -
p o r t  c a s e s  o f  c l i n i c a l  r ab i e s  we r e  l o c a t ed p r ima r i l y  i n  t h e  
mo s t  o p e n  a r e a s , t h e  e a r l i e r  re p o rt e d  c a s e s , o r  i n  t h e  a re a s  
w i t h  mo re t h a n  mo d e r a t e  c ov e r ,  t h e  l a t e r r e p o r t e d  c a s e s  
( F i g .  2 6 , p a g e  1 4 5 ) . 
Due  t o  t h e  me a g e r dat a a v a i l ab l e on t h e  d i s t ri b ut i o n  
and abundanc e o f  s t r i p e d s ku n k s  w i t h i n  t h e  s t udy are a ,  i t  w a s  
impo s s i b l e  t o  d e t e rm i n e  c o n c lu s i ve l y  t h e  fac t o rs wh i c h  d i c ­
t a t e d  t he g e o g r ap h i c a l  d i s t r ib u t i on o f  c l i n i c a l ly rab i d  
s kunk s .  I n  g e n e ra l , how e v e r ,  t he r e  a r e  t h r e e  p o s s ib l e  
hyp o th e s e s  t o  exp l a i n  the  s p a t i al c h a ra c t e r o f  re p o rt e d  
rab i e s  c a s e s . T h e s e  hyp o th e s e s  a re t h a t  t ho s e  a re a s  w i t h 
r e p o r t e d  rab s c a s e s  w e re ( 1 )  a r e a s  o f  p r e f e r r e d  o r  
exc l us i ve l y  h ab i t at f o r  an inapp a r ent r ab i e s  r e s e rv o i r  
s p e c i e s , ( 2 )  are a s  o f  p r e fe r re d  s t r i p e d  s k un k  h ab i ta t  wh i c h 
w e r e  c ap ab l e  o f  s u p p o r t in g  h i gh den s i t i e s  o f  s t ri p e d  s kunk s , 
and / o r ( 3 )  a r e a s  o f  uns u i t ab l e  s t r i p e d s k unk hab i t at wh i c h  
c re a t e d  c e r t a i n s t re s s e s . The s t re s s e s  a s s o c i a t e d  w i th s ub ­
o p t ima l h a b i t at c o u l d  r e du c e  t he a b i l i t y o f  s k unk s  to  r e s i s t 
rab i e s  in c t i o n . S t re s s  re s u l t  i n  an i n c re a s e d  ou t p u t  
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o f  c o r t i c o s t e r o id s  w h i c h  may e x ac e rb a t e  an o t h e rw i s e  t r i v i a l  
i n f e c t i o n  ( Fe nne r and Wh i t e  1 9 7 6  : 1 3 2 - 1 3 4 ) . 
T h e  s t ud y  was un ab l e  t o  e s t ab l i s h o r  r e j e c t t h e  c o n ­
c e p t  t h a t  t h e  foc a l  a r e a s  o f  r e p o r t e d  rab i e s c a s e s  we r e  t h e  
p re fe r r e d  o r  un i q ue h ab i t a t o f  a n  i n ap p a r e n t  rab i e s  re s e rv o i r  
s p e c i e s . e l ac k  o f  a s s o c i a t i o n  b e tw e en r ab i d an i ma l s  and 
re c o gn i z e d  c a ve s  d o e s not s upp o r t  t h e  i d e a  t h at c ave - dw e l l i n g  
b a t s  s e rve a s  a rab i e s  s ou r c e  f o r  t e r re s t r i a l w i l d l i fe . 
Mah an ( 1 9 7 3 : 1 0 0 - 1 0 1 )  c o n c l ud e d  t h a t  " th e r e  wa s n o  s i g n i  c an t  
c o r r e l a t i on b e tw e e n  r e p o r t e d inc i d enc e o f  f o x  rab i e s  a n d  t h e  
p e r c e n t a g e  o f  b a t s po s i t i ve fo r rab i e s v i ru s " dur in g  h i s  s t udy 
i n  T e nn e s s e e . T h e s e  d a t a  o n  w i l d l i fe rab i e s  in  T e nne s s e e  do 
n o t  s upp o rt the c on s i d e r at i o n s  o f  F i s c hman ( 1 9 7 6 )  who s u g -
g e s t e d  t h a t  rab i e s  among  es  m a y  be  o g raph i c a l l y  a s s o c i a t e d  
w i t h  t h e  d i s t r i b u t i o n  o f  c a v e s  an d the  b a t s  w h i c h  may inh ab i t  
t h e s e  c a v e s . 
T h e  s e c on d  maj o r  c o n s i d e r a t i on r e g a rd i n g  t h e  l and s c a p e 
e p i z o o t i o l o g y o f  rab i e s  wa s t h a t  t h e  a re a s w i t h  a h i gh r ab i e s  
inc i d e n c e  p r ov i d e d  p r e  rr e d  h a b i t a t for t h e  ma j o r  vi s l e  
r ab i e s  h o s t , t h e  s t r i p e d  s kunk . I n  t h i s  c a s e , t h e  l i nk b e -
t w e e n  h ab i t at and c l i n i c a l  s k unk r ab i e s  c a s e s  wou l d  i n c l u d e  
p o pu l a t i on d e n s i t y  and / o r  t h e  l on g e v i t y  o f  i n d i v i du a l  s k unk s . 
I f  c l in a l  r ab i e s  i s  a s l ow v i ra l  i� fe c t i o n  a s  s ug ge s t e d  by 
Debb i e  ( 1 9 7 4. : 2 -l l )  and G a j du s e k  ( 1 9 7 7 : 9 4 7 ) , t h e n  the c l i n i c a l 
d i s e a s e  mi t o n l y  a p p e a r  s e v e r a l  ye a r s  a f t e r  t h e  i n i t i a l  
i n fe c t i o n . S i nc e mo s t  s t r i p e d  s k unk s have  a max imum l i  s pa n  
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o f  o n e  o r  two y e a r s  in  t h e  w i l d  ( Ve r t s  1 9 6 7 : 1 1 6 , L i ndud u s k a  
1 9 4 7 : 1 2 8 , S t out and S on e s h in e  1 9 7 4 b : l 4 3 , B a i l y  1 9 7 1 : 2 0 0 ) , 
c l i n i c a l  r ab i e s , whe n c on s i d e r e d  a s  a s l ow v i r a l  i n  c t i on , 
wou l d  b e  l im i t e d  t o  t ho s e  a r e as whe re t h e  h o s t an ima l s  h a d  
an e x t e nd e d  l i  s p an . Th i s  h yp o the s i s s ug ge s t s  t hat  rab i e s  
i n fe c t i o n s  may b e  qui t e  c ommon and w i d e sp r e ad , b ut mo s t  
rab i e s  in c t e d  an ima l s  wou l d  d i e  o f  o th e r c a us e s  b e fo r e  t h e  
s ymp t oms  o f  c l i n i c a l  r ab i e s  b e c ame e v i d e n t . T r a ns mi s s i o n  o f  
the  vi rus  in  t h e  ab s e n c e  o f  c l i n i c  d i s e a s e  wou l d  o c c ur i n  
one o r  s ev e r a l  o f  th e nonb i t e  t r a n sm i s s i o n  mod e s  s uc h  a s  
a e r o s o l , u r i n a ry , ven e r e a l , n e o n a t  
t h e i r  m o t he r ,  o r  c a r r i o n  fe e d in g . 
i n fe c t i on o f  t h e  y o un g  b y  
T h e  p o s s ib l e r o l e  o f  
c ar r i on fe e d i n g  a s  a me an s o f  r ab i e s  t r an sm i s s i on i s  c o n ­
s i d e r e d  i n  App e nd i x  Q .  
P re s umab l y , t h e  a re a s  a l l ow in g  f o r  a n  i nc r e a s e d  
l o n g ev i ty o f  s kunk s wou l d  b e  t ho s e a r e a s  o f  s u i t ab l e  o r  p r e -
r r e d s k unk h i t at . T h e  m o r e  o p e n  a r e a s  o f  t h e  s t udy a r e a , 
a re as wh e re mo s t  o f  t h e  e a r ly r ab i e s  c a s e s w e r e  r e p o r t e d  
( T ab l e  3 0 , p a g e  1 4 1 ) , may p r ov i d e  h i gh l y  s u i t ab l e  s kunk h ab i ­
t at wh i ch mi ght , in  t urn , a l l ow f o r  in c r e as e d  l on g e v i ty 
and / o r  h i gh e r p opul a t i on d en s i t i e s . S c ot t and S e l ke ( 1 9 3 9 : 
9 6 )  n o t e d t h a t  l and u s e  wa s i mp o rt an t  in r e l a t i on t o  t h e  
p o p ul at i o n  o f  s t r ip e d s kunk s  a n d  n o t e d  t h a t  a re as  wit h h ay 
and p a s tu r e  l an d  p r o v i d e d  t h� mo s t  s t ab l e  d e n  s i t e s . S t o rm 
( 1 9 7 2 : 4 4 )  no t e d  t h at I l l ino i s  s t r i p e d  s k unk s p r e f e r r e d  c e r t a in 
hab i t a t s  and a vo i d e d  o t he rs . V e r t s ( 1 9 6 7 : 7 9 )  found t h a t  t h e  
h i gh e s t  p o pu l a t i o ns o f  s tr i p e d  s kunk s in n o r t hw e s t e rn 
I l l i n o i s w e r e  i n  the  mo r e  o p e n  c ount r y . Wh i l e t h e  mo re 
open are a s  o f  the s t udy are a m ay have  b e en p r e f e r r e d  
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s t r i p e d  s k unk h ab i t at , t h e  a l mo s t  t o t a l  l ac k  o f  s k unk c a p ­
tur e s  in t h e  t r ap a re a s  o r  the  fa rms a s s o c i a t e d  w i t h  re ­
p o r t e d  r ab i e s  c a s e s s u g ge s t s  that  s k un k p o pu l a t i o n s  we r e  n o t  
h i gh e r  ne a r  t h e  s i t e s  o f  c l i n ic a l l y r ab i d an i m a l s .  O ve r al l , 
t he re l a t i ve me r i t o f  t h e  s e c o n d  conc e p t  r e g a r d i n g  the l an d ­
s c a p e  e p i z oo t i o l o gy o f  r ab i e s  c o ul d n o t  b e  d e t e rm i ne d .  
The t h i r d  c on c e p t  r e l at e d  t o  t he l an d s c ap e  ep i z o o t i o l o  
o f  r ab i e s  s u g g e s t s  t h a t the are a s  w i th c l i n i c a l l y  r ab i d 
anima l s  c on t a in e d h ab i t a t wh i c h  was  un s u i t ab l e o r  sub o p t imal  
fo r s kunk s .  The  p r e  r re d h ab i t a t  o f  s t r i p e d  s kunk s i n  t h e  
s tu dy a r e a s  m ay have  o c cu r re d i n  t ho s e  a r e a s  o f  m i x e d  fi e l ds 
and w oo d s  e x e mp l i f i e d  i n  t h e  s t ud y  by a fo r e s t /woo d l an d  c o v e r ­
i n d e x  from 0 . 7  t o  1 . 1 ,  t he 1 2  t rap a r e a s  o f  G r o u p s  2 an d 3 
( T ab l e  3 0 , p a g e  1 4 1 ) . F i  y - t hr e e p e r c e n t  ( 9 / 1 7 )  o f  
s t r ip e d  skun k s  n o t  a s s o c ia t e d  w i t h re p o rt e d  r ab i e s  c as e s  w e r e  
l o c at e d  i n  t h e s e  1 2  t r ap a r e a s  o f  l ow t o  mo d e r a t e  f o r e s t /  
wo o d l and c o v e r .  Wh i l e  Ve rt s ( 1 9 6 7 : 7 9 ) d i d  f i n d  the  h i gh e s t  
s t r i p e d s kunk p o p u l a t i on s  i n  t mo r e  op e n  a re a s , h e  d i d  no t e  
t h a t  woo d l o t s  c ou l d  b e  e x t r e me l y  imp o r t ant a s  s kunk hab i t at 
und e r c e r t a in c on d i t i o n s . I f  t h e  1 2  t r ap a re a s  r e p r e s ent e d  
b y  Groups  2 and 3 c on t a  d � r e  rre d s kunk h ab i ta t , t h e n 
c l i n i c a l  r ab i e s  amo n g  s k un ks  o c cu7 re d p r e d o m i n an t l y  i n  non -
p r e  r r e J  h i t s  wh i c h  we r e , pe rh ap s , l e s s  s u i t e d  t o  fu l f i l l i n g  
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t h e  e c o l o g i ca l  r equ i r e me n t s  o f  s t r i p e d  s k unk s . 
T h e  t h i r d c o n c e p t  o f  t h e  l and s c ap e  i z o o t i o l o g y o f  
rab i e s  w o u l d p o s tul a t e t h at t he rab i e s  v i ru s  i s  m a i n t a i n e d 
and c i rc u l a t e d  w i d e l y \v i th in the s t udy a r e a  a s  t he s e rum 
surve y  d at a  s u g g e s t . The  c l u s t e re d  p a t t e rn o f  c l i n i c a l  c as e s  
r e s ul t ed from  d i s e a s e  o c cu r r i n g  i n  an i ma l s  e xp e r i e n c i n g  s t re s s  
a s  a r e s u l t  o f  a s ub op t imal  h ab i t a t . The  o c cu rr e nc e o f  
c l i n i c a l  r ab i e s  in s kun k s  o c cu p y in g s ub op t  a l  hab i t a t s  c o u l d  
b e  in f l u e n c e d  b y  s ev e r a l fa c t o r s . S o m e  s kunk s  i n  the s e  
ma r g in a l  h ab i t a t s  wou l d  b e  s ub j e c t  t o  m a l n ut ri t i o n wh i ch 
wou l d  r e du c e  t h e  ab i l i ty t o  re s i s t  c l i n i c a l  d i s e a s e  ( Fenne r 
and Wh i t e  1 9 7 6 : 1 3 2 - 1 3 3 ) . T he s e  s kunks wou l d  b e  fo rc e d  t o  
fo r a g e  o v e r  w i d e r  a r e as t o  s e c u r e  fo o d  and t h e r e b y  ri s k  
e xp o s u r e  t o  m o r e  rab i e s  s ou rc e s . Su i t ab l y s e c u r e  and w e l l ­
i n s u l a t e d  w in t e r  d e n s  a r e  a c r i t i c a l  r eq u i r e me n t  fo r s ku n k s  
( S h i r e r  an d F i t c h  1 9 7 0 : 4 9 4 ) , an d a n  a re a w i t h o ut an a d e qu a t e 
numb e r  o f  s uc h  dens  w o u l d b e  s ub op t imal  i n  t h i s  r e s p e c t .  I f  
g o o d  d e n s i t e s  w e r e  in s ho r t  s up p l y , s ome s kunk s  mi g h t  b e  
fo r c ed i n t o  i n t r a - o r  i n t e r s p e c i f i c  c om mun denn i n g . H o u s e ­
k n e ch t  ( 1 9 7 1 : 4 0 - 4 1 ) s t at e d t h a t  among s t r i p e d  s kunk s  t h e r e  
w a s , s e a s o n a l l y ,  a h i gh d e g re e o f  int e r - an d i n t r a s p e c i f i c  
c on t a c t  t h rough  t h e  c on c u r r e n t  u s e  o f  d en s , and h e  a d d e d  t h a t  
c on t a c t  i n  s uc h  a denn i n g  s i t uat i on wou l d  a l l ow f o r  d i s e a s e  
t r ans mi s s i on . I t  i s  p o s s ib l e  t h a t  t h e  a re a s  o f  h i gh r e p o r t e d  
r ab i e s  c a s e s  w e r e  a r e a s  w i t h  g o o d  d e n  s i t e s . 
Wi t h  t a va i l ab l e  d a t a  � h e  r e l at i v e  v a l ue o f  e ac h  t r ap 
a re a  a s  s kunk h ab i t a t  and t h e  re l a t i v e  abund anc e o f  s k unk s 
thro u g h o ut t h e  s tu dy a r e a  c anno t b e  det e rm i ne d .  T h e  r a t h e r 
c on s i s t e n t  i l ur e  t o  c a p t ur e  s kunks i n  a n y  p a r t  o f  t he s t udy 
a re a  s u g g e s t s  t h at the  foc a l  are as of r e p o r t e d  rab i e s  c a s e s  
d i d n o t  h av e  a g r e at e r  o r  l e s se r  abund an c e  o f  t h e  maj o r  
r ab i e s  h o s t , t he s t r i p e d  s kunk . S im i l a rl y , i t  i s  n o t  
p o s s i b l e  t o  d e t e rm i n e  t h e  e x t ent  o f  mo v e m e n t  b y  s k un k s  amon g  
t h e  a r ea s  wh i c h  mi gh t  h a v e  b e e n  m o r e  o r  l e s s  s u i t ab l e . T h e  
fac t t h a t  o n l y o n e  s kunk w a s  cap t ur e d  o n  t h e  1 0  fa rms whe r e  
c l i n i c al l y  rab i d  an im a l s w e r e  l o c a t e d  woul d s ug g e s t  t h a t  
l a r g e  p o p u l a t i on s  o f  s kunk s w e r e  not  commo n i n  t h e  v i c in i ty 
o f  r e p o r t e d  s k unk r ab i e s  c a s e s . T h e  o ccu rr e n c e  o f  a rab i d  
s kunk w a s  o ft e n t h e  onl y e v i d e n c e  o f  s k unk i n h ab i t a t i o n  f o r  
s ev e r a l  o f  t h e  t rap a r e a s . I f  t h e  ar e as w h e r e  c l in i c a l l y  
r ab i d s kunk s w e r e  r e p o r t e d  h ad l ow unk p o pu l a t i o n s , th e re 
m a y  h av e  b e en mo ve ment  o f  s k unk s  int o  the s e  a r e a s  f rom a re a s  
w i t h  h i gh e r  s kunk p o pu l at i o n d e n s i t i e s , p e rh a p s  from l oc a t i o n s  
out s i d e  t h e  s t udy a re a .  S o me o f  t h e  rab i d  s kunk s r e p o r t e d  
the  s t udy are a may h av e  b ee n  immi g rant s t o  t he l o c a t i o n s  whe re 
th e y  w e r e  f o un d  w i t h r ab i e s . The  r o l e  o f  s kunk p o pul at i o n  
dens i t y  i n  t he ge o g r aph i c al d i s t r ib u t i o n  o f  s kunk r ab i e s  c as e s  
c ou l d  n o t  b e  de t e rmine d .  
I n  s umma r y , t h e r e  a re s e ve r a l  imp o rt ant p o i n t s t o  
emp h a s i z e  i n  r e g ard t o  t h e  g e o gr ap h i c a l  a s p e c t s o f  r e p o r t e d  
rab i e s c a s e s  in t he s t u d y  a r e a . T h e s e  p o i n t s a re : 
1 .  C o c k e  C oun t y , t h e  on l y  county  w i t h o u t  any re p o r t e d  
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rab i e s  c a s e s  du r in g  t h e  1 9 7 2 - 1 9 7 6  p e r i o d , w a s  s e p a ra t e d  
f r o m  t h o s e  a re a s  o f  t h e  s tudy a re a  whe re m o s t  o f  t he re ­
p o r t e d  rab i e s  ca s e s  o c cu r re d b y  ma j o r r i v e rs . The s e  r i ve r s  
may h a v e  s e rve d a s  a b a rr i e r  t o  t h e  i n t r o duc t i o n  o f  
c l in i c a l ly r ab i d an ima l s  in t o  t h e  count y .  
2 .  W i t h in e ac h  o f  t h e  two coun t i e s  w i t h  r e p o r t e d  
rab i e s  c a s e s  t h e  e a r l i e s t  o r  o n l y  r e p o r t e d  r ab i e s  c a s e ( s ) 
o f  e a ch y e ar o c cur r e d  w i th i n  a re l a t i ve l y l o c a l i z e d a r e a  
wh i c h  m a y  b e  d e s i gn a t e d  a s  a m i c r o fo c us o f  c l i n i c a l  r ab i e s  
c a s e s . 
3 .  Wh i l e the s e  m i c ro fo c i  we r e  u n i qu e  i n  the  p r e s enc e 
o f  e a r l y  r e p o r t e d  rab i e s  ca s e s , t h e y we r e  n o t  t he onl y t r ap 
a r e a s  w i t h  h i gh p e rc en t a ge s of r ab i e s se r o p o s i t i v e  an i ma l s  
o r  the  on l y  a r e a s  w i t h  e v i d e n c e  o f  s t r i p e d  s kunk inhab i t a  
t i o n . 
4 .  The s e  mi c r o fo c i m a y  h av e  c o n t a in e d  s om e  e nv i ro n ­
men t a l  fac t o r  o r  fac t or s  c o n du c i ve t o  t h e  d e ve l opment o f  
c l in i c a l  r ab i e s  i n  s k unk s . H ow e ve r , the d e g r e e t o  wh i c h  
t h e s e  a re a s  w e r e  s u i t a b l e  o r  uns u i t ab l e  a s  s kunk hab i t a t  
c o u l d  n o t  b e  t e rm i ne d . 
5 .  The t w o  m i c r o  c i  app e a re d  t o  v a r y  in t i r  d u r a ­
t i o n . The  m i c ro f o cu s  in n o r t hw e s t e rn J e f fe r s on C o un t y , a 
re l a t i ve l y  op en a re a  n e a r  t he H o l s t o n  Rive r ,  l a s t e d  ap p r o x i -
ma t e l y  two a r s . The m i c r o fo c us in n o r t he rn G r e e n e  C o unt y ,  
a r e l a t i ve l y  c p e n  a r e a ai<' ay f r o :n  maj o r  r iv e r s ,  l a s t e d o v e r  
t h e  f i v e  y e a r s  o f  th e s t u d y . 
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6 .  T h e re w e r e  no d a t a  t o  i nd i c a t e  whe th e r  s t r i pe d  
s ku n k s  w e re mo r e  o r  l e s s  ab un dant  in t h e  a r e a s  o f  repo r t e d  
skunk r ab i e s  c a s e s . T h e r e  w a s  a n  e q u a l  l a c k  o f  d a t a  r e ­
ga rd i n g  t h e  e x t en t  o f  TIO Ve me n t  b y  s k un k s  in t o  an d o u t  o f  
t he s e  a re a s . 
Wh i l e  t h e  t o r s re s p on s i b le  f o r t h e  g e o g r aph i c a l  
c on c en t r a t i o n o f  repo r t e d  rab i e s  c a s e s  a re un know n , s e ve r a l  
r ab i e s  c o nt r o l  me a s u r e s may b e  s u g g e s t e d  b y  t he d a t a from t h e  
p re s e n t  s t udy . T h e s e  me as u r e s  a r e : 
1 .  P ub l i c  he a l th o f  c i a l s  s h o u l d c a r e fu l l y  r e c o r d 
t h e  l o c a t i on s  o f  a l l  re p o r t e d  rab i e s  c as e s  in o r d e r  t o  
d e t e rm i n e  wh e t h e r  n i c r o foc i o f  rab i d  an i ma l s  e x i s t  i n  t h e i r  
a re a  o f  r e s p o n s  i l i ty .  
2 .  I f  s uc h  f oc a l  a re a s  e x i s t , r e s i d en t s  w i t h i n t h e s e  
a r e a s  s h ou l d  b e  in fo rme d o f  the  pa s s  l e  dan r a n d  e nc o u r ­
a ge d  t o  s ub m i t  an ima l s  e xh i b i t  g ab e r r an t  b e h a v i or f o r a 
r ab i e s  d i a g no s i s . 
3 .  T h e s e  fo c a l  a r e a s , i f  t h e y  e xi s t ,  s h ou l d  b e  mo n i t o r e d  
fo r any c h a n g e s  i n  t h e  a b un d an c e  o f  t h e  ma j o r rab i e s  ho s t  
wh i c h  m i gh t  s i gn a l an impend in g o u t b r e a k . 
4 .  Any r ab ie s co n t r o l  ue a s u r e s  a i me d a t  p r e ve n t i n g  
r ab i e s  ou t b r e ak s  s u c h  a s  t h e  d i s t r i b ut i o n  o f  a n  o r a l r ab i e s  
vac c i n e  m i gh t  b e  c on c ent r a t e d  in any mi c ro f o c i for  
e c o nomy and e f fec t ivene s s . 
e a t e r 
I I  I .  r'lONTH LY D ! C I DE N C E  PATT E RN OF RE P O RT E D  RAE I E S  
CASE S ,  1 9 7 2 - 1 9 7 6  
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T h e  d a t a  r e g a r d i n g  t h e  inc i d enc e o f  r e p o r t e d  rab i e s  
c a s e s  aTion g  s kunk s  b y  mon t h  s h ow t ha t  a t e mp o r a l  foc us o f  
rab i d  s k unk s  e x i s t e d  in  t h e  s t udy a re a .  T h i r ty - e i gh t  p e rc en t  
( 1 8 / 4 7 )  o f  a l l  s kunk rab i e s  c a s e s  du r i n g  t h e  1 9 7 2 - 1 9 7 6  p e r i o d 
w e r e  r e p o r t e d  dur i n g  Ma rch , and 7 2  p e r c e n t  ( 3 4 / 4 7 )  o f  a l l  re ­
p o r t e d  s kunk rab i e s  c a s e s o c cu r r e d dur in g t h e  M a r c h - Jun e 
p e r i o d ( F i g . 2 0 , p a g e  9 1 ) . I n  four o f  t h e  f i v e  ye a r s  b e twe en 
1 9 7 2  an d 1 9 7 6 , t h e  e ar l i e s t  or o n l y  r e p o rt e d  rab i e s  c a s e s  
o c c ur re d  dur i n g  the mont h s  o f  Ma r c h  o r  Ap r i l .  The d a t a  o n  
an i ma l s  s ub mi t t ed fo r rab i e s  d i a gn o s i s  b y  m o n t h  ( T ab l e  1 9 ,  
p a ge 9 3 ) s u g g e s t  t h a t  th i s  t emp o r a l  f o c u s  w a s  no t c omp l e t e l y  
d i c t a t e d b y  t h e  l e ve l o f  s ub m i s s i o n s  du r i n g  t h e s e  mon t h s o f  
the  y e a r .  
O th e r  s t ud i e s  h ave a l s o  i n d i ca t e d  t h a t  r e p o r t e d  s kunk 
rab i e s  c a s e s  a re m o s t  nume r o u s  fro m t h e  mo nth s o f  l a t e  w i n t e r  
i n t o  t h e  e a r l y  s u mme r ( P a rk e r  1 9 6 2 : 2 7 6 , Schnurr e nb e r g e r  e t  
a l . 1 9 6 4 : 1 6 3 , V e r t s  1 9 6 7 : 1 6 2 , F r i e nd 1 9 6 8 : 8 8 ) . I n  No r t h  
Ame r i c a  fo x r ab i e s  c as e s  h a v e  b e e n  fo un d t o  p e a k  in  l a t e  
w i nt e r ,  u s u a l l y  from D e c emb e r  t o  Ap ri l ( F ri e n d  1 9 6 8 : 8 2 ,  
John s t on and B e aure g a r d  1 9 6 9 : 3 5 8 , 3 6 0 , P r i o r  1 9 6 9 : 2 6 - 2 8 , 
Wink l e r  1 9 7 5 : 1 9 ) . I f  t i me i s  a l l owe d for v a ry i n g  i n c ub a t i on 
p e r i od s ! i t  wo u l d  app e a r  t h a t  many rab i e s  in fe c t i o n s a r e  
e i th e r  a cqui re d o r  r e ac t i vat e d  dur i n g  t h e  mont h s  o f  l at e  
w i n t e r  o r  e a r l y  s p r in g . 
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W i t h i n  t h e  s tu dy a r e a  s e ve ra l  e c o l o g i c a l  f ac t o r s  
c o u l d  b e  r e s p o n s i b l e  f o r  t h e  t emp o r a l  focus  o f  c l in i c a l l y  
rab i d  s k unk s . T h e  r a t e o f  c on t a c t  b e tw e e n  s k unks may 
inc r e a s e  du r i n g  l at e  w in t e r  due to s uc h  fac t o r s  as commun a l  
d enn i n g  a n d / o r  r e p r o d uc t i ve ac t i t y . Any i nc r e a s e  in  t h e  
r a te o f  c on t a c t  b et w e e n  s kunks wou l d  inc r e a s e t h e  o pp o rtun i t y  
fo r d i r e c t  r ab i e s  t r a ns m i s s i o n .  Hou s ekne c h t  ( 1 9 6 9 : 3 0 4 - 3 0 5 )  
found e vi d enc e o £  c o n s i d e rab l e  c ommun a l  d en n in g  b y  s t r i p e d  
s kunk s  du r in g  the  w i nt e r  d e n n i n g  p e r i od an d s u g g e s t e d  t h at 
t h e  a c t i v i t y  w i t h i n  s uc h  w i n t e r  d e n s  c ou ld fac i l i t at e  t h e  
d i r e c t  t r a n s mi s s i o n  o f  d i s e a s e . T h e  annu a l  b r e e d i n g  p e r i o d  
o £  s t r ip e d  s kunk s o c c u r s  dur i n g  l a t e  w i n t e r  ( Ve rt s  1 9 6 7 : 
1 0 6 , B l e y 1 9 7 1 : 19 8 ) , an d t h i s  i n t r a s pe c i f i c  c o n t ac t  c o u l d  
a l s o  r e s u l t  i n  rab i e s  t ran s m i s s i o n  and t h e  ob s e r ve d  p e a k  i n  
rab i d  s kunk s d u r i n g  l a t e  w i n t e r - e a rl y  s p r i n g . The s e  c o n ­
s i d e ra t i o n s  s u g ge s t  t h a t  t h e  t e mp o ra l  f o cu s  r e s ul t e d  f ro m  
rab i e s  in f e c t i on s  a c q u i re d  du r i n g  l a t e  w i nt e r  and t h a t  t he s e  
in  c t i o n s  p ro gr e s s e d  d i r e c t l y  t h rou g h  the inc ub a t i on p e r i od 
i n t o t he c l i n i c a l  d i s e as e . 
Wh i l e  t he p re c e d i n g  c o n s i d e r a t i on s  p r o v i d e a p a r t i a l  
e xp l an a t i o n  fo r t h e  t e mp o r a l  f o c u s , o t h e r  fac t o r s  mus t b e  
e xa m i n e d .  T h e  fac t o r s  r e s p on s ib l e for  any t e mp o r a l  f o c u s  o f  
an i n fe c t i o us d i s ea s e  a re l i nke d i n  s o me ma nne r t o  t h e  
m e c h a n i sms  whe r e b y  t h e  d i s ea s e  a g e nt i s  m a i n t a i n e d an d t r an s ­
m i t t e d .  T he c l a s s i c a l  b i t e  t r ansm i s s i o n  o f  rab i e s w a s  
un doub t e d l y  a f ac t o r  i n  t h e  d i s s e m i nat i o n o f  the v i r u s , 
2 4 4  
p a r t i cu l a r l y  dur i n g  t h e  l a t e  w i n t e r  and e a r l y  s p r i n g .  H o w -
e v e r ,  e ve n  c on s i d e r in g  t h e  var i at i on s  p o s s i b l e  i n  t h e  i n c u -
b at i o n p e r i o d , a t e n t at i ve p r op o s a l  o f  t h i s  s t ud y  i s  t h a t  
t h e r ab i e s  v i r us wa s n o t  t ra ns m i t t e d t h ro u gh o u t  t he y e a r  b y  
me ans o f  a n  unb ro k en c h a in o f  b i t e  t r an s m i s s i o n  from 
c l i n i c a l l y  r ab i d  an i ma l s  t o  o t h e r  s u s c ep t ib l e  a n i ma l s . 
Ve r t s  ( 1 9 6 7 : 1 7 2 ) s u gg e s t e d  t h a t  c e rt a i n s k unk p o p u l a t i o n  
c h a r a c t e r i s t i c s  dur i n g  i n t e re p i z o o t i c  p e r i od s  wou l d  p r e s e n t  
i n s u rm o un t ab l e  ob s t a c l e s  t o  t h e  p e rp e t u a t i o n o f  rab i e s  amon g 
s k unk s b y  me a n s o f  b i t e  t ran s m i s s i on .  T h e  ma i n t e n anc e o f  
r ab i e s  b y  m e a n s  o f  a c on t inuous  s e r i e s  o f  b i t e t ra n s m i s s i on s  
wou l d  s e e m  t o  n e c e s s i t at e  a mo re un i fo rm d i s t r ib u t i on o f  r e -
p o r t e d  rab i e s  c a s e s dur i n g  t h e  ye a r . C e r t ai n l y ,  t he c h anc e s  
o f  h um a n s  ob s e rv i n g  r ab i d  a ni ma l s  w o ul d  b e  g r e a t e r  i n  t he 
s umme r m o n t h s when  t h e re a re mo r e  d ay l i gh t  h ou r s  and  m o r e  
out do o r  ac t i vi t i e s  b y  re s i d e n t s o f  t h e  s t u dy a re a .  T h e re -
re , i t  i s  c o n c e i v ab l e  t h a t  s om e  fo rm o f  b i o l o g i c a l  r e s e rv o i r  
me c h an i sm m a in t a in e d  t h e  r ab i e s  v i rus ir.  a s ub c l i n i c a l  re l a -
t i o n s h i p  w i t h  t h e  an i ma l s  o f  t h e  a r e a s  d u r i n g  t he l a t e  s umme r  
t o  e ar l y  w i n t e r  p e r i od , and t h a t  t h  
dur i n g  the l at e  w in t e r .  
me c h an i s m  w a s  d i s ru p t e d  
A s  an a l t e r n a t i ve t o  d i r e c t  b i t e  t r an s m i s s i o n  o f  rab i e s , 
t h e  t e mp o r a l  f o c u s  c o u l d  h ave r e s ul t e d  fr c m  t he re a c t i v a t i on 
o f  l on g - t e rm ,  l a t e n t  r ab i e s • i n fe c t i o n s . E v i d e nc e s ug g e s t i n g  
t h2 e x i s t e nc e o f  l a t ency i n  r ab i e s  fe c t i o n s  i s  s w�m ar i : e d  
Ve r t s  ( 1 9  6 7 : 1 7 4 )  s u g s t e d  th a t  
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fema l e  s t r i p e d s kunk s  w i t h  l a t e nt rab i e s  i n f e c t i o n s  m i gh t  
t r an s m i t  rab i e s  t o  t he i r  o f fs p r in g  a s  l a t e n t  i n f e c t i on s . 
Mc L e an ( 1 9 7 5 : 7 4 - 7 5 ) s u g g e s t e d  t h a t  l at e n t  r ab i e s  in fe c t i on s  
amon g  r ac c o on s  w e r e  a c o nc e i v ab l e type  o f  b i o l o g i c a l  
r e s e rvo i r  Qe c h an i s m ,  and h e  n o t e d  s om e  s up p o r t  f o r  the  
c o n c e p t  of  s ub l e t h a l  rab i e s  i n  c t i o n s  am o n g F l o r i d a  rae -
c o on s . The  c onc e p t  o f  a t em p o r a l  focus  o f  c l i n i c a l  rab i e s  
b a s e d  u p on t h e  r e ac t i va t i on o f  l at e n t  i n f e c t i o n s r at h e r  t han 
an unb r o k en s e r i e s  o f  s h o r t - t e rm i n f e c t i o n s  p r o g r e s s in g  
d i r e c t l y  t o  c l i n i c a l  d i s e as e  i s  c o n s i s t en t  w i t h  t h e  n o t i c e -
ab l e  l a c k  o f  r e p o r t e d  rab i e s  c a s e s i n  t h e  s t udy a r e a  dur i n g  
t he f a l l and e a r l y  w i nt e r  wh i ch was  app a r e nt i n  e ac h  y e a r  
exc e p t  1 9 7 6 . 
I f  l a t en t  rab i e s  i n f e c t i on s  d o  oc cu r  amo n g  s t r i p e d  
s kunk s o f  t h e  s t udy are a ,  t he t e mp o r a l  f o c u s  may h av e  re -
s u l t e d  p ar t i a l l y  fr o m  t h e  r e ac t i va t i o n  o f  t he s e  i n f e c t i ons . 
Rea c t i v at i on may h av e  r e s ul t e d  fro m the p h y s i o l o g i c  c h an g e s 
dur i n g  b r e e d i n g  a c t iv i t y and s t re s s  (Mc Le an 1 9 7 5 : 7 5 ) . V e r t s  
( 1 9 6 7 : 1 7 5 ) s t a t e d  envi r o nm e nt a l  s t re s s  c o u l d  r e ac t i va t e  
l at e n t  rab i e s  i n f e c t i o n s  amo n g  s t r i p e d  s kunk s , and s uc h  s t re s s  
c o u l d  o c c u r  a t  d i f r e n t  s e a s on s  fo r ma l e s  and f e m a l e s .  
I n  m o s t o f  N o r t h  . .\m e r i ca ,  w in t e r  and p a r t i c u l a r l y  l a t e  
w i n t e r  c r e a t e s  har s h  e n v i r o nm e n t a l  c o n d i t i o n s  fo r w i l dl i fe .  
S unqu i s t  ( 1 9 � 4 : 4 4 3 )  fo u n d  t h a t  s t r i p e d  s k unks may l o s e  4 9  t o  
5 8  p e r c e n t  o f  t h e i r  fal l b o dy we i gh t du r i n g  w i nt e r . V e r t s  
( 1 9 6 7 : 1 2 3 ) n o t e d  t h a t  t h e  l o s s o f  h a l f  o f  the p re fa s t i n g  b v / 
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we i ght  w a s  p o s s i b l y  n e a r  t h e  maximum i f  re c o ve ry w a s  t o  
o c cur . Hou s ek n e c h t  ( 1 9 6 9 : 3 0 4 )  n o t e d  that  many s t r i p e d  
s kunk s  may l o s e  5 5 - 6 5  p e r c e n t  o f  the i r  f a l l we 1 t dur i n g  
the w in t e r  d e n n i n g  p e r i o d . S in c e  s kunk s d o  no t c ac h e  f o o d  
i n  t h e i r  d e n s  ( Sunqu i s t  1 9 7 4 : 4 4 4 ) , s t arvat i o n  may b e  a 
mo rt a l i t y f a c t o r  amo n g  skun k s  du r i ng t h e  w i n t e r  ( Ve r t s  1 9 6 7 : 
1 2 3 ) . T h e  r e duc t i o n  i n  phy s i c a l  c o nd i t  n pr o d uc ed b y  i n -
a d e qu a t e nut r i t i o n  c an e xa c e rb at e  an y i n fe c t i o n  ( Fenne r a n d  
Wh i t e  1 9 7 6 : 1 3 2 - 1 3 3 ) , a n d  c o ul d , i n  t h e o ry , re ac t i va t e  a 
l at en t  r ab i e s  in fe c t i o n . 
I n  a d d i t i on t o  t h e  p re c e d in g  c on s i d e r a t i o n s , t h e  s t udy 
woul d p ro po s e  a hypo t he s i s to  ac c o un t  fo r the t e mp o r a l  f o c us 
o f  s kunk r ab i e s  c a s e s  i n  t he s tu dy ar e a . T h i s  hyp o t he s i s i s  
b as e d  up o n  t h e  dual c o n c e p t s  o f  l a t en t  rab i e s  i n f e c t i o n s  
t h e  ma int e n a n c e  o f  t h e  vi rus  a n d  c a r r i on f e e d i n g  a s  a mo d e  o f  
t rans m i s s i o n . T h i s  hyp o t he s i s and i t s  re l at ion s h i p  t o  t h e  
t e mp o r a l  fo c us o f  c l in i c a l  rab i e s  c a s e s  a r e  p r e s e nt e d  i n  d e ­
t a i l  i n  App e n d i x  Q .  T h e  b a s i c  p o i n t s  o f  t h i s  hyp o t he s i s i n  
re l a t i o n  t o  t h e  t emp o r a l  f o c us o f  c l i n i c a l  rab i e s  c a s e s  a r e : 
1 .  A var i e t y  o f  e n v i r o nmen t al t o rs wo u l d  inc r e as e 
l a t e  w in t e r  m o r t a l i t y , p a r t i cu l a r l y  i n  s ub o p t i ma l  h ab i t a t s  
(Ve r t s  1 9 6 7 : 1 2 3 ,  Sunqui s t  1 9 7 4 : 4 4 3 - 4 4 4 ) . 
2 .  S ome o f  t h e s e  de a n im a l s wou l d  h ave h a d  a rab i e s  
in fe c t i on ( Ve r t s  1 9 6 7 : 1 2 3 , Burk e l  e t  a l . 1 9 7 0 : 4 9 9 ) , and t h e  
c o l d  t e mp e r a t u re s wo u l d  p re s e rve i n  c t i ve v i r u s e s  l o n g e r  
(· � 1 9 6 6 ' 1 �  B k· 1 t- 1 1 0 � 0 · 49 7 ) :;:, o a  ve "" . .  _,. :;, , ur e e � a ... . � , . 1 • 
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3 .  Surv i v in g s k unk s f a c e d  w i t h  d i m i n i s h e d fat r e -
s e r ve s and few s our c e s  o f  p l ant food  w o u l d  r e l y  mo r e  o n  
c a r r i on f e e d i n g  t o  s ec ur e  fo o d  ( Ham i l t o n  1 9 3 6 : 2 4 5 ) . 
4 .  S kunk s wh i ch f e d  on r ab i e s  in  c t e d c a r c a s s e s  
c oul d in g e s t  rab i e s  in f e c t e d  t i s s ue an d d e ve l o p  a r ab i e s  
i n fe c t i o n  ( C o r re a - G i ro n  e t  a l . 1 9 7 0 : 2 0 6 - 2 0 7 ,  F is c hman and 
� h f 1 9 ,.., 1 � 9 8 ' 1  R d d T h t 1 9  � r; - ') 0 - � ""! ) ::, c  a e  r ,r : / , <+ ,  , ams e n  an v O  n s  on 1 v :  .:> ""  , - .:> .:. .)  • 
S .  S ome o f  t h e s e  i n f e c t i o n s  wo u l d  p ro gr e s s d i re c t l y  
throu gh t h e  i n c ub a t i o n  p e r i od a n d  b e c o me the c l i n ic a l  r ab i e s  
c a s e s  o f  t h e  e a r l y  s p r in g  w i t h  s ome b i t e  t ran s m i s s i on re -
s u l t i n g  i n  c l in i ca l  rab i e s  c a s e s  c ont i nu in g  i n t o t he s umme r .  
6 .  O t h e r rab i e s  in fec t i o n s  wou l d  rema in s ub c l i n i c a l , 
p e r ha p s w i t h  t he forma t i on o f  s e ru m  ant i b o d i e s , and t h e s e  i n -
c t i on s  w ou l d  p ro v i d e  a s o ur c e  o f  in fe c t i o n  for the  ne x t  
l at e  w i n t e r p e r i o d .  
A t  t h e  p r e s ent t ime  t he r e  a r e  n o  dat a t o  in d i c a t e  
c on c l u s i v e l y  wh i ch o f  t h e  s e ve r  t he o r i e s  ment i o n e d  m a y  b e  
re s p on s i b l e  f o r  t h e  t emp o ra l  f o c us o f  s kunk r ab i e s c a s e s , 
o r  e ve n  t h a t  a l l p o s s ib l e t h e o r i e s  have b e e n  in c l ud e d . :-low -
e ve r , s e v e r a l  und e rt a k in ma y b e  s u g ge s t e d  f o r  fut u r e  r e -
s e a r c h  and r a b i e s  c on t ro l . T he s e  inc l ud e : 
1 .  G r e a t e r  e f f o r t s t o  c o l l e c t  and d i a gn o s e  s k un k s  f o r 
rab i e s  du r i n g  t h e  l a t e  s umme r t o  m i d  wint e r  p e r i o d  i n  o r d e r  
t o  d e t e rm i n e  wh e t h e r  t h e  t empo r a l  cus  o f  c l i n i c a l  rab i e s  
c a s e s  d u r i n g  l a t e  w i n t e r  a c t ua l l y  e x i s t s . 
2 .  E f fo r t s  t o  ga t h e r  t a i l e d  b i o l o g i c a l  d a t a  o n  t h e  
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rab i d  s kunks o f  l at e  w i n t e r  and c omp a r e  t h e s e  d a t a  w i t h  a 
s amp l e  o f  s kunks c o l l e c t e d  in  the  s ame a r e a and d i a gn o s e d  
as n o n  r ab i d  in  o r d e r t o  d e t e rm i n e  a n y  un i que ch a r ac t e r  i s ­
t i c s  o f  s kunk s wh i c h  d e ve l o p  c l i n i c a l  r ab i e s . 
3 .  T h e  ap p l i c a t i o n o f  r ab i e s  c o n t r o l p r o c e dur e s  s u c h  
a s  t h e di s s em i na t i o n  o f  o r a l  rab i e s  vac c i n e  may b e  mo s t  
e f fe c t i ve i f  app l i e d  d ur i n g  t h e  f a l l  an d e a r l y  w i n t e r . 
I V .  RE P O RT E D  S KUNK RAB I E S  CASE S  A:ID S KUNK 
P O PU LAT I ON CHA��CTE R I  I C S 
D u r i n g a pe r i od o f  e n z o o t i c  r ab i e s , i t  may b e  a s s ume d 
t h a t  c l i n i c al r ab i e s  c a s e s  o c c u r  in  o n l y  a s e gm e n t  o f  t h e  
h o s t s p e c i e s  p o p u l at i o n . I the  b i o l o g i c a l  p a r am e t e r s  o f  
t h i s  s e gme n t  c a n  b e  d e f in e d ,  s i g n i f i c an t  i n s i g h t s  �ay b e  
d e v e l op e d  i n t o  t he ep i z o o t i o l o  o f  t he d i s e a s e . I n  t h i s  
r e g a rd t h r e e  t o r s  o f  t h e  s k unk s n o t  as s o c i at e d w i t h  re -
p o r t e d  r ab i e s  c a s e s  w e r e  e v a l u a t e d 1 n  re l at i o n  t o  s im i l ar 
d a t a f r o m  s kunk s r e p o r t e d  a s  c l i n i c a l  r a b i e s  c a s e s . The s e  
c t o r s we r e  ( 1 ) s e x , ( 2 )  age c l a s s ,  an d ( 3 ) p o pu l at i o n  
dy n a m i c s . 
T h e  p r e s e nt s t udy w a s  unab l e  t o  d e t e r m i n e  whe t he r t he 
s e xu a l  c omp o s i t i o n  o f  c l i n ic a l l y  r ab i d  s kunk s d i f f e r e d  from 
th a t  of  s k unk s  not  a s s oc i a t e d  w i t h r e po r t e d  r ab i e s  c a s e s . 
Ve r t s ( 1 9 6 7 : 1 7 2 - 1 7 3 ) n o t e d  a ma r k e d d i f fe r e nc e in  t he s e xua l 
c om p o s i t i o n amo n g  r ab i e s  in fe c t e d  s kunks dur in g f fe r e nt 
s e a s o n s  o f  the ye a r . I n  t he � re s e n t  s t udy the on l y  t w o  
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r ab i d  s kunk s wh i ch we r e  no t e d  f o r  s e x  w e r e  e ve n l y d i v i d e d  
wi t h  o n e  m a l e  an d one  fema l e . T h e  s t u d y  w o u l d re c omm e nd 
t h a t  t h e  s e x  o f  a l l  an i ma l s  s ub m i t t e d  fo r a r ab i e s  d i a gn o s i s  
b e  r o u t i n e l y  re c o rd e d  i n  o rd e r t h a t  t h i s  a s p e c t  o f  r ab i e s  
e c o l o gy c an b e  i n ve s t i g a t e d .  
On  the  b a s i s  o f  s i z e  t h e  ove rwhe l m i n g  ma j o r i t y  o f  
r ep o rt e d  s kun k  r ab i e s  c as e s  i n  t h e  s tu d y  a r e a app e a r e d  t o  
o c c u r  amon g adu l t s  ( App e n d  J) . C on s i de r in g  t h a t  mo s t  
r e p o r t e d  s ku n k  rab i e s c a s e s  o c c ur re d  d ur in g  t h e  f i r s t  s ix 
mon t h s  o f  t h e  ye a r , t h e  p re d o m i n an c e  o f  a du l t s  amo n g  r a b i d  
s ku n k s  i s  n o t  s urp r i s in g . I n  t he s t ud y  a re a  y ou n g  s ku n k s 
from t h e  s g l e  b re e d i n g  s e a s on p ro b ab l y  b e c om e  i n d ep e nd e n t  
du r i n g  t h e  m i d d l e o r  l at e  s umme r mon t h s  a s  rep o r t e d  b y  Ve r t s  
( 1 9 6 7 : 4 0 - 4 1 )  i n  I l l i n o i s  an d B a i l e y  ( 1 9 7 1 : 1 9 9 )  i n  O h i o .  
Ve r t s  ( 1 9 6 7 : 1 7 4 )  n o t e d  t h a t  i f  t he a du l t  f e ma l e  d i e d  o f  
rab i e s  b e fo re t h e  young s kunk s  wer e  w e ane d ,  t h e  y o un g  wou l d  
p rob a b l y  d i e o f  s t a rvat i o n . T h e r e for e , i f  y oun g s k un k s  
re c e ive d a r ab i e s  in fe c t i o n  f ro m  a c l in i c a l l y  rab i d  mo t h e r ,  
t h e y  m i g h t  d i e  o f  p a r e n t a l ne g l e c t  b e f o r e d ev e l o p i n g  c l i n i c a l  
rab i e s o r  b e  unab l e  t o  m o v e  o v e r a n  are a l ar g e enou gh t o  b e  
d e t e c t e d  b y  human s . 
I t  i s  c on c e i v ab l e  t h at  t he o c c ur r e nc e o f  c l i n ic a l l y  
rab i d  s kunk s  dur i n g  th e f a l l a n d  e a r l y  w i n t e r  i s  d e p e n d e n t  
upon a s i z e ab l e  r e c ru i t me n t . o f j uven i l e s  in t o  the s kunk 
p o p u l at i o n .  Ve r t s  ( 1 9 6 7 : 1 6 4 )  no t e d t h a t 8 0  p e r c e n t  ( 3 6 / 4 5 )  
o f  t h e  r a b i d  s kunk s  sub m i t t e d  t o  t h e  l ab o r at o r i e s  i n  I ow a  
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and I l l in o i s  b e t we e n  S e p t e mb e r  a n d  D e c emb e r  1 9 6 1  we re l e s s 
t h an 1 2  m o n t h s  o f  a ge . Web s t e r  e t  a l . ( 1 9 7 4 :  1 6 5 )  f o u n d  
t h a t  s k unks  wh i c h  w e r e  l e s s t h an o ne y e a r  o f  a g e  co n s t i t ut e d  
6 3  p e r c en t  o f  t h e  s kunk rab i e s  c a s e s  i n  Ont a r i o  dur i n g  
De c emb e r .  B a i l e y ( 1 9 7 1 : 2 0 1 )  rep o r t e d  t h at s e l f - s u f f i c i e nt 
j uv e n i l e s t  p e d  s kunks we r e  c ap t ure d  mo r e  f re q u e n t l y  t han 
a du l t s  dur i n g  the p e r i o d of Ju l y - S e p t e mb e r .  Ob v i ou s l y ,  
inde p e n de nt j uve n i l e  s kunks  wou l d  b e  mo s t  abun d ant du r i n g  
t h e  f 1 ,  an d t h e  yo�n g - o f - t h e - ye a r  m i g h t  c o mp o s e a l a r g e  
p o r t i o n  o f  t h e  s ku n k  p o pu l at i o n  a s  w i n t e r  ap p ro ac h e s . 
Du r i ng the p r e s e n t  s t u dy o n l y  1 1  p e r c en t  ( 5 / 4 6 )  o f  
t h e  s k unk r a b i e s  c a s e s  in  t h e  s t ud y  a r e a w e r e  � e p o r t e d  
dur i n g  t h e mo n t h s  f r om S e p t  e r  t h rou D e c e mb e r , and t h e s e  
f i ve c a s e s  a l l  o c c u rr e d  dur i n g  1 9 i 6 . The re w e re no d a t a  t o  
ind i c at e  t h a t  a fa l l  up s u r g e  i n  s kunk ra b i e s  c a s e s  w a s  an 
in t e g r a l  p a rt o f  s kunk r ab i e s  e c o l o gy in  t h e  s tu d y  ar e a .  
One  pa s s  l e  e x p l ana t i on fo r t he s e  dat a wo u l d  b e  t hat  t h e  
s en c e  o f  s k unk rab i e s  c a s e s  du r i n g  t h e  1 1  r e s ul t e d f ro m  
l ow numb e r s  o f  t h a t  s e g m e n t  o f  the ho s t  p o p u l at i on ,  j uv e n i l e s ) 
wh i c h  wou l d  n o rm a l l y  c o n s t i t u t e  t h e s e  c as e s . Th i s  hyp o t h e s i s 
wou l d  s ug g e s t  t h a t  s kunk r e p r o duc t i on w i t h i n the s kunk a r e a  
wa s qu i t e  l ow .  The s t r i p e d  s kunk p o p u l a t i o n  s tu d i e d  b y  
S t ou t  and  S o n e s h in e  ( 1 9 7 4 b : l 4 3 ) i n  V i r g i n i a  ap p a re n t l y  h ad 
l f l o1..; r e c ru i t ne n t  an d / o r s ur v i va l ! ! o f  y o un g  s ku n k s  and may 
h av e  r r e s e nt e d  en unpro duc t i ve s kunk p o p u l at i on . W i t h i n  
t h e  s t udy a r e a  t h e re may h av e  b e e n a h i  j uven i l e mo r t a l i t y  
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r a t e  and / o r  a v e ry s ma l l  b re e d i n g  p op u l at i on o f  s t r i p e d  
skunk s . T h e re i s  s om e  s u p p o r t  f o r  the s e  s ug ge s t i on s  i n  
t h a t  ( 1 )  ve ry few s k un k s  we re  c ap t ur e d  dur i n g t he s t udy 
( T a b l e  2 2 , p a g e  1 0 2 )  and ( 2 )  o n  t he b a s i s  o f  b od y  s i z e , 
o n l y  o n e  o f  t h e  1 2  ro ad - k i l l e d  s t r i p e d s k un k s  ob s e rve d i n  
t h e  s tu d y  a r e a  appe ared  t o  b e  a j uve n i le ( T ab l e 2 7 ,  p a g e  1 2 2 ) . 
I f  t h e  r e s i d e nt s k unk p o p u l a t i o n  o f  the s t ud y  a r e a  was  s ma l l , 
t he re may have b e en s o me i mm i g r a t i o n  o f  s k unk s  i n t o  t he s t udy 
a r e a . Such  i mmi g ra t i o n , i f  it  ex i s t e d , c o u l d  h av e  i n t r o du c e d  
r ab i e s  i n fec t e d  s kunks  i n t o  t he a r e a and / o r  adde d n e w  s u s ­
c e p t i b l e  skun k s t o  t h e  r e s i d e n t  popu l at i o n . How e ve r ,  t h e  
me a ge r  d at a  r e g a rd i n g  t h e  s t r i p e d  s kun k p o p ul a t i o n  i n  n o r t h ­
e a s t e rn T enne s s e e p r e ve n t e d  any c o n c l u s i ve e va l u a t i o n  o f  
t h e s e  c o n s i d e r a t i on s . 
S kunk p o p ul a t i o n dynami c s  i s  the t h i rd a s p e c t  t o  b e  
c on s i d e r e d  i n  r e l at i on t o  t h e  inc i d e n c e  o f  s k un k  r ab i e s  
c as e s . O t h e r w i l d l i r ab i e s  s tud i e s  h ave s ug ge s t ed t h a t  
c l i n i c a l  r a b i e s  i s  a d en s i ty d e p e ndent  p h e n ome n o n  ( Ra u s ch 
1 9 5 8 : 2 5 5 ,  M a r x  and Sw i n k  1 9 6 3 : 1 7 1 - 1 7 2 ) . H o w e ve r ,  much o f  
t h e  da t a  i n d i c at ing  t h a t  r ab i e s  i n c i de n c e i s  s t ro n g ly d e n s i t y  
dep e n d e n t  c o me s from s tud i e s  o f  fox r ab i e s . V e rt s ( 1 9 6 7 : 1 7 1 )  
s t a t e d  t h a t  ' ' e p i z o o t i c s  o f  r ab i e s  amon g s t r i p e d  s k unk s  i n v o l ve 
c o n s i d e r ab l y  mo re  t h an a h i gh popul a t i o n  l e ve l  o f  h os t s  ove r 
a w i de a re a . ' ' As no t e d  i n  t h e  d i s c us s i on o n  t he h i s t o r i c al 
r ab i e s  d at a J maj o r  d i f fe r e n c e s  s e e me d t o  ex i s t  b e t w e e n  t h e  
ep i z o o t i o l o g i ca l  pat t e rn s  o f  fox a n d  s ku n k  r ab i e s . T h e  ma j o r  
p o in t  t o  c on s i de r  i s  t h at c l i n i c a l  r a b i e s  a mo n g  fo x e s  ma y 
b e  a d e n s i t y  d e p e n d e n t , p o p u l a t i on r e gu l a t i n g  p h e n o m e n o n ,  
w h i l e  t h e  s ame d i s e a s e  amo n g s kunk s  m a y  h ave e n t i r e l y d i f -
fe r e n t  c a us e s  an d e f fe c t s .  
T h e  a va i l ab l e d a t a  f o r  t h e  s t a t e  o f  T en n e s s e e  s u g ge s t  
t h a t  t h e  numb e r  o f  s kunk p e l t s c o l l e c t e d  b y  fur t r a p p e r s  
d e c l i n e d  d r a s t i c a l l y  dur i n g t h e  1 9 5 0 ' s  ( F i g .  2 3 , p a g e  1 2 9 ) . 
Dur i n g  t h i s  p e r i od t h e  s k un k  w a s  a pp a r e n t l y  an i n c i d en t a l 
v i c t im o f  rab i e s ( T a b l e  1 ,  p a g e  5 ) . B y  1 9 5 8  t h e  n umb e r  o f  
s ku n k  p e l t s  s o l d  b y  T en n e s s e e  t r a p p e r s  w a s  l e s s t h an 2 , 0 0 0  
p e r y e a r , an d t h i s  l e v e l ch a n g e d v e Yy l i t t l e  d ur i n g  t h e 
1 9 6 0 ' s  an d e a r l y  1 9 7 0 ' s .  T h e  n umb e r  o f  r e p o r t e d  s k unk 
r a b i e s  c a s e s  d i d  n o t b e g i n  t o  in c r e a s e unt i l  t h e  e a r l y  
1 9 6 0 ' s , s e v e r a l  y e a r s  a ft e r  t he s kunk p o p u l a t i on a p pe a r e d t o  
h av e  s t ab i l i z e d  a t  t h e r e duc e d  l e ve l .  T h e  two l a r g e  s k un k  
r ab i e s  ou t b r e ak s  w h i ch o c c ur re d du r i n g  1 9 6 5  a n d  1 9 7 2  w e r e  
n o t  a s s o c i a t e d  w i t h a n y  no t i c e ab l e  c h an g e i n  t he n umb e r  o f  
s t r i p e d  s kunk p e l t s  c o l l e c t e d  b y  t r a p p e r s . 
T h e s e  d a t a  f r o m  T en n e s s e e  a re r e ma r k ab l y  s im i l ar t o  
d a t a g i ve n  b y  P a r k e r ( 1 9 6 2 : 2 7 7 )  f o r  f o u r  no r t h - c e n t r a l  
s t at e s . D a t a fr o m  t h i s  p ap e r  a l s o  s h ow e d  a m a j o r  d e c l i n e  
i n  t he numb e r  o f  s ku n k  p e l t s  h a r ve s t e d  b y  t r ap p e rs f r o m  
1 9 4 0  t h r ou g h  t h e  l a t e  1 9 4 0 ' s  w h i l e t he s k un k  wa s o n l y  an 
inc i d e n t a l  r a b i e s  ho s t .  T h e n  s e v e r a l  ye a T s  a ft e r  t h e  d e c l i n e  
r e a c h e d  a re l a t i ve l y  s t ab l e  l ow p o i n t , t he inc i d e n c e o f  r e -
p o r t e d  s k un k  r ab i e s  c a s e s  b e g an to i n c r e a s e d r am a t i c a l l y .  
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The numb e r  o f  s k unk p e l t s h a r ve s t e d f r o m  t h i s  r e g i on re ­
m a i ne d r e l a t i ve l y  s t ab l e  t h rou gh t he 1 9 6 0 ' s  wh i l e  the l e ve l  
o f  r e po r t e d  s kunk r ab i e s  c a s e s  fluc t u at e d  w i de l y ,  a s i t ua ­
t i o n  qui t e  s i mi l ar t o  t h e  s t a t e - w i d e  d a t a  fo r T enne s s e e . 
T h e  two  m a j o r  e p i z o o t i o l o g i c a l  i mp l i c at i on s  o f  t he s e  
s t a t e  a n d  mul t i - s t at e  d a t a  o n  s kunk p e l t s  h a r ve s t s  and r e ­
p o r t e d  s kunk r ab i e s  c as e s  a re ( 1 )  t h e  t ra n s i t i on o f  t h e  s k unk 
from an inc i dent a l r ab i e s  h o s t  t o  a ma j o r r a b i e s h o s t ap ­
p e a r e d  t o  f o l l ow a ma j o r d e c l i n e  in t h e  p o p u l at i on o f  s kunk s 
r a t h e r t h an a m a j o r  inc r e a s e in the s kunk p o p u l at i on an d 
( 2 )  onc e t h e  s kunk b e c ame an i mp o r t an t  rab i e s  ho s t  t h e  f l u e  
t ua t i on s  i n  r ep o r t e d  s kunk r ab i e s  c a s e s  di d n o t  a p p e a r  t o  
p a ra l l e l  any n o t i c e ab l e  f l uc t uat i o n s  w i t h in t he s kunk p o pu l a ­
t i on ,  as  r e  e c t e d  b y  t h e  numb e r  o f  s k unk p e l t s  h a rve s t e d . 
On e p o s s i b l e int e rp r e t a t i o n  o f  the fi r s t  i mp l i c at i o n  
i s  t h at c l i n i c a l  rab i e s  a mo n g  s kunks may r i s e  d r a s t i c a l l y  i n  
s kunk p o pu l at ions  wh i c h  a re e x p e r i enc in g s o me e nv i r onme nt a l  
s t re s s . S u c h  f a c t o r s  a s  h a b i t at de s t ru c t i o n , a r e du c t i on i n  
fo od s u pp l y , an d / o r  i n c re a s e d  p a ra s i t i s m  an d d i s e a s e s o t he r 
t h an r ab i e s  c ou l d  r e du c e  s kunk p opul a t i o n s , l owe r r e s i s t an c e  
t o  t h e  r ab i e s  v i ru s , and i n i t i at e  an up s u r ge i n  c l i n i c a l  
s k unk r ab i e s  c a s e s . T h e  s ec o n d p o in t  men t i one d a b o ve s u g ge s t s  
t h a t  any p e r i o d i c i t y  o f  s kunk r ab i e s  c a s e s  o ve r s ev e ra l y e a r s  
may b e  re l at e d  t o  s ome f a c t o r  o t he r  than c h an g e s  i n  the dens i t y 
o f  t h e  s kunk p o p u l a t i on . P e rh ap s , c h an g e s  in t h e  rat i o  o f  
inunun e and s u s c e p t ib l e  s k unk s , t he h e r d  irr-rntm i t y  o f  t he s k unk 
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p op u l a t i o n , i n fl uenc e d  t h e  p e r i o d i c i t y  o f  s kunk rab i e s  c a s e s  . 
S ch w a b e  e t  . ( 1 9 7 7 : 1 5 9 ) n o t e d  t h at c h an g e s i n  he rd im -
mun i t y  m i g h t  b e  r e s p o n s i b l e  fo r t h e  two t o  t h re e y e a r  c yc l e  
o f  c an i n e  d i s t e mp e r  amo n g  urb an d o g s . 
On a s ma l l e r  s c a l e  t he r o l e  o f  s k un k  p o p u l a t i o n  
dynam i c s  w i t h i n  t h e  t h re e - c ou n t y  s tudy a r e a  o n  t h e  inc i -
den c e  l e ve l s  o f  s kunk r ab i e s  c as e s  w a s d i f fi cu l t  t o  e v a l ua t e . 
T he me a ge r  dat a from s kunk c ap tu r e s  and t he l o w  numb e r  o f  
ob s e rv e d  r o a d - ki l l e d  s kunk s  s ug s t  t h a t  s kunk s  w e r e  n o t  
ab un d an t  d u r i n g  any ye a r  o f  t h e  s t udy . F o r  t h i s  reas o n  t h e  
sp e c i a l s i x c ou n t y  a r e a  s e rv e d  b y  a H amb l e n C o un t y  fur b uye r 
' d  d ( F ' ? ?  ' ? - ) wa s c on s 1  e re · 1 g . � � , p a ge � � �  . T h e  d a t a on t h e  numb e r  
o f  s kunk p e l t s  pu rc h a s e d  b y  t h i s  d e a l e r  and t he numb e r  o f  
r e po r t e d  s kunk r ab i e s  c a s e s  i n  the  s i x c o unt i e s  re i n fo r c e d  
s e v e r a l  o f  t h e  t r e nd s s e e n  o n  t h e  s t a t e  l e v e l .  T h e s e  m a j o r  
t r e n d s  o m  t h i s  a r e a  i n  no r t h e a s t e rn T enne s s e e  we r e : 
1 .  B a s e d  o n  a d e c l i n e  i n  t he s ku n k  p e l t s  s o l d  b y  
t rap p e r s , t h e  i n i t i a l  up s ur g e  i n  s kunk r ab i e s  c as e s  app e ar e d  
t o  o c c ur a ft e r  t h e  s kunk p op ul a t i on h a d  b e e n  i n  d e c l in e  f o r  
s e ve r a l  y e a r s . 
2 .  Repo r t e d  s k un k  r ab i e s  c as e s  b e g a n  a p er i o d ic i t y  
wi t h  p e a k s  s e p ar a t e d  b y  t h r e e o r  fo u r  y e a rs . 
3 .  The  n umb e r  o f  s k unk p e l t s  c o l l e c t e d  b y  t ra pp e r s  
we r e  no t unusua l l y h i gh p r i O r  t o  t he p e r i o d i c  s kunk rab i e s  
up s u r g e s ,  b ut t h e  ab s enc e o f  r ab i d  s k unk s  m a y  h a v e  b e e n  re -
l a t e d  t o  e x t r en e  l ow s k u�k p o pu l at i on l e ve l s . 
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T h e  f i r s t t re nd ment i o n e d ab o v e  may p ro v i d e  a c l u e  
t o  an  e a rl i e r  ob s e r va t i o n  c o n c e rn in g  t h e  r e g i on a l  s p re a d  o f  
s kunk r a b i e s  c a s e s .  I t  w a s  n o t e d  t h a t  t he i n i t i al app e a r ­
anc e o f  r ab id s kunk s s e e me d t o  move  s ou t hwa r d  in t o  t h e  s tu dy 
a r e a ( F i g . 1 3 , p a g e  7 1 ) . I t  i s  p o s s i b l e  t o  s p e cu l at e t h a t  
t he d e c l ine  i n  t h e  s kunk p o pu l at i on o f  n or t h e as t e rn T e nn e s -
s e e , s u g ge s t e d by  t he d e c l i n e  in s kunk p e l t s h a r ve s t e d , 
c r e a t e d an ar e a  o f  l o w  s kunk d en s i t y wh i c h  a t t r ac t e d  o t h e r 
s kunk s  in t o  t h e  a re a .  I n  re  re n e e  t o  a r e a s  o f  l o w  x 
den s i t y  fo l l ow i n g  a f o x  rab i e s  e p i z o o t i c  S i k e s  ( 1 9 7 0 : 1 0 )  
s t a t e d : 
As s um i n g  t h a t  t h e  fo o d  s up p l y  and o t he r f a c t o r s  
n ec e s s a r y  t o  s up p o r t  a s t ab l e p o p u l a t i on o f  t h e  
s p e c i es s t i l l  p e rs i s t , t h e  p op ul at i on v a c uum c an 
b e  e x p e c t ed t o  b e  f i l l e d  b y  an i�a l s  f r o m  c o nt i gu ­
o u s , una f f e c t e d  a re as and t he o f  p r i n g  o f  t he 
f e w  an i ma l s  t h a t  s urv i v e  t h e  in c t i o n . 
I f  s uc h  a l ow d en s i ty a re a , o r  vacuum , c r e a t e d  a n  in f l ux o f  
s k un k s  from t h e  no r t h  whe re  c l i n i c a l  r a b i e s amo n g  s kunk s 
w a s  f i rs t  r e p o r t e d , t h e n  a s ou thward p ro g r e s s i o n  o f  s kunk 
rab i e s  ca s e s  w o u l d app e a r  l o g i c a l . The p r e s e n t  s tudy a g r e e s  
w i t h  t h e  o p i n i on o f  War r en ( 1 9 7 4 : 2 6 )  t h a t  t he d e c l i n i n g  
numb e r  o f  s t r i p e d  s kunk p e l t s  c o l l e c t e d  b y  T e nne s s e e  t ra pp e r s  
s i gn i f i e d  t h at " s ku n k  p op u l a t i o n s  ap p e a r  t o  b e  d e c l in i n g . "  
S e v e r a l  re s i d e n t s o f  t h e  s tu dy a re a  exp r e s s e d  t h e  op i n i o n  
t h a t  s kunk s  we r e  no t a s  c ommon a s  t h e y  onc e we r e . Un fo r -
tunat e l y , n o  e xp l an at i o n  i s  cu r re n t l y  a v a i l ab l e  t o  a cc o un t  
f o r  t h e  a p p a r e n t  c l i ne 1 n  t h e  s kunk p o pu l a t i o n  o f  n o r t h -
e a s t e rn T enne s s e e  o r  t h e  s t a t e  as  a w ho l e .  
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T h e  s e c o n d  an d t h i r d t re nd s  me n t i on e d ab o v e  s u g g e s t  
t h a t t h e  a p p a r e n t  up s u r g e s  o f  r ep o r t e d s kunk r ab i e s  c a s e s  
we r e  s e p a r a t e d  b y  t h r e e o r  f o u r  ye a r s , a n d  t he s e  p e a k s  d i d  
n o t  a p p e a r  t o  b e  d en s i t y  d e p e nd e n t  p h e n om e n a  i n  t h e  s e � s e  
t h a t  i n c r e a s i n g  r a b i e s  m o r t a l i ty o c cu r re d  a s  t he s ku n k  p opu l a ­
t i o n  i n c r e as e d .  H ow e v e r ,  t h e  d a t a  f r o m  F i g .  2 2  ( p a g e  1 2 5 ) 
s u g g e s t  t h a t  t h e  ab s e n c e  o f  r e p o r t e d  s k unk r a b i e s  c a s e s  m a y  
h a v e  r e s u l t e d fr om e x t r eme l y  l o w  numb e r  o f  s k u n k s  i n  t h e  a re a .  
Du r in g  t h e  1 9 7 4 - 1 9 7 5  t r a p p i n g  s e a s o n � o  s k unk p e l t s  w e r e  
b ou gh t  b y  t h e  H am b l e n C o u n t y  f u r  d e a l e r , a n d  n o  r ab id s kunk s  
w e r e  r e p o r t e d i n  t he s ix c o un t y  un i t  dur in g 1 9 7 5 .  I n  c o n s i d e r ­
i n g  t h e  r e c e n t  s k unk r a b i e s  d a t a f r o m  G re e n e  C ou n t y , i t  wa s 
n o t e d  t h at a s t r i c t  t w o - ye a r  c y c l e  f o r  s ku n k  r ab i e s  up s ur g e s  
wou l d  h a v e  p r o du c e d  a n  up s ur g e  d u r i n g  1 9 7 4 . T h e  a b s e n c e  o f  
s uc h  an o u t b re a k  may h av e  r e s u l t e d  f r o m  a l ow p o p u l a t i o n  
l ev e l o f  s kunk s a s  r e f l e c t e d  b y  a d e c l i n i n g  s k un k  p e l t  h a r v e s t  
f r o m  t h e  1 9 7 2 - 1 9 7 3  s e a s o n  t o  t h e  1 9 7 4 - 1 9 7 5  s e a s o n i n  t h e  s i x 
c o u n t y u n i t  an d t h e  l ow c ap t u r e  r a t e o f  s k un k s w i t h i n G r e e n e  
C oun t y . 
I f  t h e  p e r i od i c i ty o f  s kunk r ab i e s  up s u r g e s  w a s  n o t t h e  
re s u l t  o f  f l u c t u a t i o n s  i n  s kunk p o pu l a t i on d en s i t y , th e n  
a l t e r n a t i v e  f a c t o r s  s h ou l d  b e  s u g g e s t e d .  T h e  s e r um s u r v e y  
d a t a  s u g g e s t  t h a t  t h e  r ab i e s  v i ru s  a p p e a r e d  t o  p e r s i s t w i t h i n  
t h e  s t u dy a r e a b e t w e e n  t he up s u r g e s  o f  r e p o r t e d r ab i e s c a s e s . 
T h e r e fo re , a p e r i od i c  r e i n t r o d u c t i on o f  t he d i s e a s e  a g e n t  d i d 
n o t  s e e m  r e s p o n s i b l e  fo r t h e p e r i o d i c  o u  r e a k s  o f  c l i n i c a l 
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rab i e s  c a s e s . Two o th e r  p h e n o m e na may b e  c o n s i d e r e d  t o  a c -
c o u n t  f o r t h e s e  da t a . The s e  p h e n om e n a  a r e  ( 1 )  p e r i o d i c  
m i g r a t i on s  o f  s kunk s i n t o  t h e  a re a s  whe re  rab i d  s ku n k s  o c -
cu r r e d  a n d  ( 2 )  c h a n ge s i n  t h e  i mmune s t a t u s , h e r d  i mmun i t y , 
o f  t h e  r e s i d e n t  s ku n k  p o pu l at i o n . 
N e i t h e r  o f  t h e s e  two c o n c e p t s  c a n  b e  e va l ua t e d  c o nc l u -
s i ve l y w i t h  t h e  p r e s e n t  da t a .  I t  i s  p o s s ib l e  t h a t  t he rab i e s  
v i rus wa s c i rcu l at ed c o nt inuous l y  w i t h in t he s t udy a re a , an d 
t h a t  p e r i od i c  i n f l uxe s o f  s m a l l numb e r s  o f  s ku n k s  in t o  t h e  
f o c a l  a re a s  r e s u l t e d  1 n  t h e  n o t i c e ab l e  up s u r g e s i n  r e p o r t e d  
s ku n k  r a b i e s  c a s e s . I t  i s  a l s o  c o nc e i v ab l e  t h a t  t he fo c a l  
a r e as d i d  n o t e x p e r i en c e  s uc h  pe r i od i c i n f l ux e s ,  a n d  t h a t  t he s e  
a re a s  w e r e  c o nt i nuou s l y  i n h ab i t e d b y  a s ma l l  s kunk p o pu l at i on . 
Whe n  t h e  p ro p o r t i on o f  rab i e s  s u s c e p t i b l e  s ku n k s  i n  t h i s  re s i -
d e n t  p o p u l a t i o n  r e a c h e d a c e rt a i n  l e ve l , m i no r  up s ur g e s  
t h e  n umb e r  o f  c l i n i c a l  r ab i e s  c a s e s  o c c u r re d . S i k e s  ( 1 9 7 0 : 1 0 )  
s t at e d : 
Whe n  t h e  r a t i o  o f  s us c e p t i b l e  t o  i n f e c t e d  an i ma l s  
r e a c h e s  �he  p ro p e r p ro p o r t i o n , a n o t h e r  r ab i e s  e p i ­
z o o t i c  w i l l  o c cu r .  T h e  d i s ea s e  s t a t us o f  an a r e a  
ma y c han g e  fro m e n z o o t i c  t o  ep i z o o t i c  a c c o r d i n g t o  
t h e s e  s h i f t s  o f  p o pu l at i o n s  and  r a t i o s o f  i n fec t ed 
t o  s u s c e p t i b l e  h os t s . 
An e l ab o ra t i o n  o f  t he l a t � e r  i de a  w ou l d  s u g g e s t  t h at 
dur i n g  an o u t b r e a k  o f  c l i n i c a l  r ab i e s  i n  s ku nk s , t h e  r a b i e s  
v i r u s  was  w i d e l y  d i s s e m i n a t e d  i n  s uch a manne r a s  t o  p r o d u c e  
a s kunk p o pu l at i on c o mp o s e d  p ri ma r i l y o f  r ab i e s imnun e 
. 1 a n 1 ma ... s .  As no t e d  i n  App en d ix D ,  T ab l e  5 0 , t he p e r c en t a g e  
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o f  rab i e s  s e r o po s it i v e  s kunk s  i n  na tu r a l  p o p u l a t i o n s  ha s 
b e en found t o  range  f r o m  0 ( S ike s 1 9 6 2 : 104 7 )  t o  o v e r  5 0  
p e r c en t  ( N i em e y e r  1 9 7 3 : 1 4 ) . I f  t h e  r ab i e s  immun e s t a t u s  
o f  a s in g l e  s ku nk p o pu l a t i on va r i e d  o v e r  a s im i l ar ran g e , 
s u c h  a l t e r at i on s  o v e r s e ve r a l  y e a r s  c o u l d v e ry w e l l  i n fl u -
e n c e  t h e  p e r i o d i c i ty o f  s kunk r ab i e s  o ut b r e a k s . T h i s  c o n c ep t  
w o u l d  s u g  s t  t h a t  a s  iiTu'Tiun e s kunk s d i e d and w e r e  re p l a c e d 
b y  sus c e p t i b l e  s kunks t h rou gh e i t h e r r e p r o d uc t i on o r  immi g r a -
t i o n , t h e  p o t en t i a l  f o r  a n o t h e r up s ur ge o f  c l i n i c a l ly rab i d  
skunk s wo u l d  i nc re a s e .  Ve r t s  ( 1 9 6 7 : 1 2 1 )  n o t e d  t h at s t r i p e d 
s k un k s  m ay h av e  a s h o rt  l i  s p a n  w i th l e s s  t h an 3 5  pe rc e n t  
o f  y o u n g  s kunk s r e a c h i n g  t h e  a ge o f  o n e  y e a r . L in du s ka 
( 1 9 4 7 : 12 9 )  s t a t e d  t h a t  o n l y  one  o f  1 1 5  c ap t u r e d  s t r ip e d  
s kunk s  was known t o  h ave s t i l l  b e en o n  a s tudy a r e a  fo r m o r e  
th an two  ye a r s  a ft e r  t h e  i n i t i a l  c ap t ure . T he r e fo r e , a p o p u -
l at i on o f  s t r i p e d  s kunk s  m i g h t  e xp e r i e n c e  an a l mo s t  c o mp l e t e  
tu rnove r o f  me mb e rs  o v e r  a t1'iO o r  t h re e  ye a r  p e r i o d , an 
i nt e rv a l s imi l a r  t o  t h e  pe r i o d i c i t y  o f  s kunk rab i e s  out -
b re ak s . 
I n  s umma r y , t h e  s tu dy w o u l d s ug ge s t  s ev e r al g e ne r a l  
a s s o c i at i o n s  b e twe e n  s ku n k  p o pu l at i o n s  a n d  t h e  i n c i d e n c e  o f  
c l i n i c a l  rab i e s  in s kunks . The s e  as s o c i a t i o ns a r e : 
1 .  T h e  t r ans i t i on o f  t h e  s k unk f ro m  an i n c i d e nt a l  
r ab i e s  h � s t  t o  t he m a j o r r abi e s  h o s t m a y  have  o c cu r r e d  i n  a 
s kunk c opu l a t i o n  exne r i e n c i n £  m a � o r  e nv i r o nme n t a l  s t re s s .  
"' ... ..._,. ..; 
T he i n i t i al i n c r e a s e  in c l i n i c a l  r ab i e s  c a s e s  amo n g  s kl :n k s  
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app e a re d  t o  o c cu r  i n  an a r e a  whe r e  t he s kunk p o pu l at io n  h ad 
app a r en t l y  b e en i n  d e c l i n e  fo r s e ve r a l y e a r s . 
2 .  T h e  gene r a l  ab s e nc e  o f  rab i d  s k unk s dur ing  t 
fal l may h av e  r e s ul t ed fr o m  an ab s e n c e  o f  a l a r j uv en i l e  
s e gme n t  o f  t h e  s k un k  p o pu l a t i o n  wh i ch may , i n  turn , h ave 
r e s ul t e d from a s m a l l b r e e d i n g  p o pu l at i o n o f  s k un k s  w i t h i n 
the  s tu d y  a re a .  Th i s  a s s o c i at i o n  �ay a l s o  h a v e  r e f l ec t e d  a 
s ku n k  p o p u l at i on un de r env i ro nment a l  s t r e s s .  
3 .  T h e  l e ve l  o f  c l i n i c a l l y  r i d  s kunk s  d i d  no t appe a r  
t o  b e  a d e n s i t y  d e p e n d e n t  p h en o me n on i n  t h e  s en s e  that  s k un k  
r ab i e s  o u t b r e a k s  w e r e  d e p e n d e n t  on ab n o rma l l y  h i gh s kunk 
p o p ul at i o n d e n s i t i e s . The ap p a r e nt r i o d i c i t y o f  s k unk 
r ab i e s  up s u r g e s  may h ave b e en r e l a t e d  t o  c h a n g i n g  p rop o r ­
t i on s  o f  rab i e s  s us c ep t ib l e s kunk s i n  the p o pu l at i o n  a n d / o r  
p e r i o d i c  g r a t i o n s  o f  a l i m i t e d  numb e r  o f  s k unk s  t o  t h e  
a re a . Ne i th e r o f  th e s e  two c t o r s  wo u l d  n e c e s s ar i l y a l t e r  
dramat i c al l y  t h e  popu l a t i o n l e ve l  o f  s kunk s i n  the  s tudy a r e a . 
B e c aus e o f  the  unc e r t a in t y  as s o c i a t e d  w i t h  t h e  popul a ­
t io n  fac t o r s  i n f l ue nc i n g  the  i n i t i a t i on and p e r i o d i c i t y o f  
s kun k r ab i e s  c a s e s , i t  i s  d i f f i c ul t t o  s u g g e s t  any m ana g e me n t  
p ro c e du r e s fo r c o n t ro l l i n g  s k unk rab i e s . I f  s kunk r ab i e s  
out b r e ak s  are  n o t  d e p e n d e n t  on h i gh s kunk p o pu l at i on d e n s i ­
t i e s , t he n  p o p u l a t i o n  re duc t i o n  e f fo r t s  may no t b e  the b e s t  
w ay o f  c on t ro l l in g  c l i n i c a l  'r ab i e s  amo n g  s k unks . I n  fa c t , 
p o p u l a t i o n  r e �uc t i on p ro g r a m s  i n i t i a t e d  a ft e r  the  p e ak o f  a 
s kunk rab i e s  e p i z o o t ic may remove many s kunks  wh i c h  mi t b e  
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r ab i e s  re s i s t an t . T h e  r e mo val  o f  rab i e s  r e s i s t an t  sk unk s 
m i ght  h as t e n  t h e  on s e t  o f  an o th e r s kunk r a b  s outb re ak b y  
inc r e a s i n g  the  r a t e  a t  wh i c h  sus c e p t ib l e  s kunk s a r e  a d d e d  
t o  the  p o p ul at i o n . T h i s  conc e p t  was  n o t e d  b y  C ar e y ( 1 9 7 4 : 
1 4 4 - 1 4 5 ) in  r e g a rd t o  rab i e s  c o n t ro l amon g V i r g i n i a  fox e s . 
The app l i c a t i o n o f  a s a f e  and e ffe c t ive  o r a l  v a c c i n e  mi gh t 
b e  p ro du c t i v e , b u t  t h e  e xp e n s e  invo l v e d  s uc h  a p r o g r am 
amo n g  s ho r t - l i ve d  an imal s may no t b e  j u s t i f i l e . C e r t a i n l y , 
the  ro l e s  o f  c h a n g i n g  immun e s t at u s and s kunk m o v e me n t  p a t ­
t er n s  in  re l at i on t o  t h e  p e r i od i c i ty o f  c l i n i c a l  r a b i e s  amo n g  
skunk s  d e s e rv e s fur t h e r  s tu dy .  
v .  I Z OOT I O L O G I CA L  I MP L I CAT I ON S  O F  
S URv'"E Y D ATA 
S E RUN 
T h e  s e ru m  s urve y amo n g  the a n i m a l s in  the s tu dy a r e a 
s ou g h t  t o  p ro v i  d a t a  u n b i a s e d  b y  r a b i e s  rep o r t i n g  p ro ­
c e dur e s  on t h e  rab i e s  v i rus  in  r e g a rd t o  t h e  ran g e  o f  s p e c i e s  
in fe c t e d ,  g e o g r ap h i c al d i s t r i b ut io n , an d p e r s i s t enc e ov e r  
the y e a r s . The s e  d a t a  p r ov i d e d  t h e  b a s i s fo r c o n s i d e r i n g  
t he f i fth  o b j e c t i ve o f  t h e  s t ud y . 
T h e  s t u dy d e t e rm i n e d t h a t a t  l e as t  o n e  me mb e r  o f  th e 
t hr e e  s p ec i e s  t e s t e d  w a s  r a b i e s  s e ro p o s i t i ve ( T ab l e  4 5 ,  p a g e  
1 9 4 ) . Wh i l e  s amp l e  s i z e s  va e d  g r e at l y , rab i e s  s e r o -
po s i t i ve an i ma l s  c on s t i t u t e d  3 3  p e rc e n t  ( 1 / 3 ) o f  t h e  s t r i p e d  
s kunks , 1 2  p e r c e n t  ( 5 / 5 7 ) o f  t h e  f re e  r o am i n g  dome s t i c  c a t s , 
an d 1 �  p e rc en t  ( 1 0 1 / 6 0 8 )  o f  t he o p o s s um s  s amp l e d  in s t udy 
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a r e a . Amo n g  t h e s e  t h r e e  s p e c i e s  c l i n i c a l  r ab i e s  c a s e s  we re  
rep o r t e d  only i n  s k un k s , mo s t , i f  not  al l ,  o f  wh i ch w e r e  
s t r i p e d  s kun k s  ( Ap p e nd i x  J) . On e the mo s t  imp o r t an t  
i s s ue s  c onc e rn i n g  t he s e  d a t a  i n vo l ve s  the fac t o r s  r e s p on s ib l e 
fo r t h e  d i ve r s i ty o f  s pe c i e s  wh i c h  appa rent l y  e xp e r i e nc e d 
rab i e s  i n fe c t i on s . S e v e r a l  o f  t he m o s t l i k e l y  p o s s i b i l i t i e s  
whi c h  may have o c cu rr e d  s i n g ul a r l y  o r  in  c o mb i n a t i o n  invo l v e : 
1 .  A c o mmon e x p o s u r e  t o  an in a p p a r e n t  rab i e s  ve c t o r  
s p e c i e s , a s p e c i e s  n ot s am p l e d  du r i n g  t h e s tu dy o r  amo n g  r e  
p o r t e d  r ab i e s  c a s e s  d u r i n g t h e  s t udy p e r i o d . 
2 .  S e ve ra l  i n d e p e nd e n t , c l o s e d ,  s p e c i e s - s pe c i f i c  
t r a n s m i s s i on c yc l e s  wh e re b y  the r a b i e s  v i rus  o r  a " s t ra i n" 
o f  t h e  r ab i e s  v i ru s  was  c i r cu l a t e d  s o l e l y b y  i n t r a s p e c i f i c  
c o n t a c t . 
3 .  A va r i e t y o f  int e r s pe c i f i c  t ra n s m i s s io n  c y c l e s 
w i t h  n o  s in gl e  r e s e r vo i r  h o s t o r  a r e s e r vo i r  h o s t am ong  t h e  
s p e c i e s  s amp l e d du r i n g  t he s t udy . 
At  t h e  p r e s en t  t ime t he r e l a t i v e  me r i t s  o f  t he s e  
t h re e  a l t e rn a t i ve s  c a n n o t  b e  e s t ab l i s he d .  
W i t h i n  p r e v i ous  s e c t i o n s  o f  t h i s d i s cu s s i on , i t  w a s  
men t i o ne d  t h a t  n o  e v id e n c e  w a s  found t o  s up po r t  t h e  co n c e p t  
t h a t  a n  i n a p p a r e n t  h o s t  sp e c i e s  s e rve d t o  d i s s e m i n a t e  t h e  
r ab i e s  v i rus vi a ind i v  ua l s  wh i c h  we r e  c l i n i c a l l y  r ab i d .  
� a t ur a l l y , t h e  po s s i b i l i t y  r-e ma i n s  t h a t  t r ab i e s  v i rus 
was d i s s em i n a t e d  b y  s uc h  an inapp a r e n t  ho s t  s p e c i e s wh i c h  
c o n t a ine d memb e rs w i t h  a s ympt o ma t i c  rah i e �  in c t i o n  b u t  
s t i l l c ap ab l e o f  s he d d i n g  t he v i ru s . T h i s  as p e c t  o f  t h e  
r ab i e s  e c o l o gy i n  n o rt h e as t e rn T enne s s e e  mus t aw a i t  t he 
r e s ul t s  o f  future  r e s e a r ch . 
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I n  r e g a r d  to  one o f  t he many p o s s ib l e  i n t e r s  c i fi c  
r ab i e s  t r an s m i s s io n  cyc l e s , the  s tu dy d i d  n o t  c o n s i d e r  
c l i n i c a l l y  rab i d  s k unk s a s  a l i k e l y  s o u r c e  o f  rab i e s  in fe c -
t io n  fo r o p o s s um s  and dome s t  c a t s . T h i s hyp o t h e s i s i s  
b as e d on a numb e r  o f  f in di n g s  f r o m  t he d a t a  o f  the p r e s e n t  
s t udy a n d  d a t a fr om o t h e r  i n v e s t i g a t i on s . 
I n i t i al l y , i t  wo u l d  b e  v a l uab l e t o  c on s i d e r  t he p o s ­
s ib l e  e xt ent  o f  rab i e s  e xp o s ur e  w i th in t h e  o p o s s um po p u l a ­
t io n . Whi l e  t h e  s tudy da t a  r e v e a l ed t h a t  a p p r o x im a t e l y  one  
s ix t h  o r  1 6 . 6  p e r c e n t  ( 1 0 1 / 6 0 8 )  o f  t h e  o p o s s ums s amp l e d  w e re 
r ab i e s  s e ro p o s i t i ve , i t  i s  qu i t e l i k e l y  t h a t  t h e  p e r c e n t a  
o f  op o s sums wh i c h  h a d  b e en exp o s e d  t o  t h e  rab i e s  v i r u s  w a s  
muc h  g re a t e r .  B ar r  ( 1 9 6 1 : 5 9 - 6 0 )  und t h a t  on l y  1 7 . 6  p e r -
c e n t  ( 3/ 1 7 )  o f  t h e  o p o s sums exp o s e d  t o  t h e  r ab i e s  v i ru s  in 
h i s  l ab o r at o ry s t udy d e ve l o p e d d e t e c t ab l e  r ab i e s  a n t i b o d i es . 
T h i s p er c e n t a g e  i s  r em a r k ab l y  s im i l ar t o  t ha t  found among 
o p o s sums in t he p r e s en t f i e l d  s tudy . T he o r e t i c a l l y , it  may 
be  p o s t u l a t e d  t ha t  o n l y  1 8  p e r c e n t  o f  the  o p o s sums e xp o s e d  
t o  r a b ie s a c t ua l l y  d e ve l o p  a t e c tab l e  r ab i e s  ant i b ody t i t e r .  
I f  t h .: s  i s  t h e  c a s e , t h e n  an o p o s s um p o pul a t i on in  wh i c h  
a p p r o x i mat e ly 1 7  p e rc e nt o f  't he an ima l s  h a v e  rab i e s  a n t ib o d i e s  
c o u l d i n d i c a t e  an a l mo s t  un i ve r s a l  d i s s e min a t i on o f  t h e  rab i e s  
v i ru s . The ave r a ge p e rc e n t a g e  c f  r a b i e s  s e r op o s i t ive o po s s um s  
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wi t h in t h e  four  w e i t c l a s s e s  d e s i gn a t e d  as  a d u l t s , o p o s ­
sums we i gh in g 1 . 4 k g  o r  mo r e , wa s 2 0  p e r c en t  ( T ab l e  4 4 , 
p a g e  1 8 8 ) . T h e s e  c o n s i d e ra t i o n s  s u g g e s t  t h a t  a l a r ge 
ma j o r i ty o f  a dul t op o s s ums and a s i z e ab l e  s e gme n t  o f  th e 
t o t al o po s s um p o p u l a t i on may h a v e  b e en expo s e d  t o  r ab i e s . 
I t  i s  do ub t fu l t h a t  s u c h  w i d e s p r e a d  rab i e s  c i r c u l a t i on 
c o u l d  have  b e e n  ach i e v e d  b y  b i t e  t r an s m i s s i on from c l i n i c a l l y  
r ab i d s kunks . T h i s  i d e a  i s  s up p o r t e d  b y  d a t a  r e g a r d i n g  t h e  
abund anc e o f  s k unk s  i n  r e l a t i on t o  o p o s s ums a n d  c a t s . Dur i n g  
t h e  s tu dy t he re we re  7 9 3 o p o s s um c a p tu r e s , 3 8 8 c a t  c ap t u re s , 
and  o n l y  t h r e e  s t r i p e d  s kunk c ap t ur e s  ( T a b l e  2 8 , p a g e 1 3 1 ) . 
E v e n  w i th a l l ow an c e s  f o r  l ar s amp l i n g  e rr o r s , t h e r e c ou l d  
h a ve b e en S O  t o  1 0 0 o p o s s um s  fo r e a ch s t r i p e d  s ku n k  i n  the  
s tu dy a re a .  Furt h e r mo re ,  c l i n i c al l y  r ab i d  s kunk s  may h a ve 
c o n s t i t ut e d  a s ma l l  s e gm e n t  o f  t he t ot a l  s kunk p opu l at i o n , 
and  t hu s  t he numb e r  o f  o p o s s um s  fo r e ac h  c l i n i c a l l y  rab i d  
s kunk i n  t h e  s t u dy a r e a  w ou l d h av e  b e e n  v e r y  l ar g e . T h e r e ­
f o r e , t h e  ab i l i ty o f  c l in i ca l l y  r ab i d  s kunk s t o  i n  c t  l a r g e  
numb e r s  o f  o p o s s ums and c a t s  o v e r  a l a r g e  p a r t  o f  t h e  s t udy 
a r e a s e e ms un l ik e l y . 
I n  s ome p ar t s  o f  t h e  s tu dy a r e a  t h e  ab und a n c e  o f  r ab i e s  
s e ro p o s i t i v e  an i ma l s  w i t h o ut any r e p o r t e d  rab i e s c a s e s  a rgue s 
a g a in s t  c l i n i c al l y  r ab i d  a n i m al s as a s o u rc e o f  r ab i e s  i n f e c ­
t i o n  amo n g  o p o s s u ms and c a t s . H owe ve r ,  t he p o s s i b i l i t y  t h a t  
unre p o r t e d  r i e s  c as e s , p e rh a p s  in  l ar ge numb er s , may h av e  
o c c u r r e d  i n  the s e  ar e a s  mus t � e  c o n s i d e re d .  T o  a d d re s s  t h i s  
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p o i n t  t h e  no rthe rn p a rt o £  C o c ke C oun t y  a l on g  t h e  b or d e r  
w i t h J e f f e r s o n  C o un t y , p a r t i cu l ar l y  t ra p  a r e a s  1 0 , 1 1 , a n d  
1 6 , may b e  e x am in e d .  S e ve r a l  f a c t or s  t e n d  t o  s up p o rt t h e  
i d e a  t h a t  i f  c l i n i c a l l y  rab i d  a n i mal s o c cu r r e d  i n  t he s e  
a r e a s , t h e y  we r e  few in numb e r . T ra p  are a 1 6  c on t a ins t h e  
t own o f  N e wp o r t ,  p o pu l a t i on 7 , 3 2 8  i n  1 9 7 0 , wh i ch i s  t h e  
l o c a t i o n  o f  the  C o c k e  C o un t y  H e a l t h  D e p a r t me n t  whe r e  a n i ma l s  
ma y b e  s u b m i t t e d  f o r  a rab i e s  e xam ina t i on . The co n c en t r a t i o n  
o f  t h e  human p o p ul a t i on a n d  t he r e a dy a cc e s s  t o  a r ab i e s  
d i a g no s t i c  s e rv i c e  woul d s e em i n g l y  enhan c e  t h e  p r o b ab i l i ty o f  
s o me r i e s  c as e s  b e in g  r e p o r t e d  i £  c l in i c a l l y  r ab i d  a n i ma l s  
we r e  p r e s e n t  in l ar ge numb e r s . T r ap a r e a s  1 0  and 1 1  h a ve an  
e x t e n s i v e  s h ore l i ne w i t h  the  e n l a r ge d  p o rt i on of  t h e  F r e n c h  
B r o ad R i v e r ,  a l s o  known a s  D o u g l as L a ke . T h i s  s h o r e l i n e  i s  
r e gu l a rl y  us e d  b y  l o c a l  re s id en t s  dur g t he s p r i ng , s umme r ,  
a n d  f a l l f o r  out do o r  r ec re a t i o n . T h e  u s e  o f  t h i s a r e a  a s  an 
o u t d o o r  r e c re a t i on a l  a r e a  wou l d  a l s o  a p p e a r  t o  fa c i l i t a t e  t h e  
r e p o r t in g  o f  s ome rab i d  a n i ma l s  i f  t h e y oc cu r r e d i n  l a r g e  
n umb e rs . The r e fo re , i t  i s  p o s s i b l e t o  p o s t u l a t e  t h a t  i f  
c l in i c a l l y  r ab i d  a n i ma l s  e x i s t e d  in t rap a r e a s  1 0 , 1 1 ,  a n d  
1 6 , the y we re few i n  numb e r .  
Th i s  s e c t i on o f  t h e  s t udy a r e a  de s i gn a t e d  b y  t ra p  a r e a s  
1 0 , 1 1 , a n d  1 6  wa s s e l e c t e d  f o r  c on s i d e r a t i on b e c aus e i t  
app e are d t o  r e p r e s e n t  a foc �s o f  rab i e s  s e r o p o s i t ive a n i ma l s  
e x i s t i n g  i n  t h e  ab s e n c e  o f  any r e p o r t e d  r ab i e s  c a s � s . Ove r  
t h e  e � t i re s tu dy , 3 2  p e rc e n t  ( 1 5 / 4 7 )  o f  t h e  comb i n e d  n u�b e r  
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o f  c a t s  and op o s s ums s amp l e d i n  t h e s e  t h re e t r ap a r e as w e r e  
fou n d  t o  b e  r ab i e s  s e r o p o s i t i v·e  ( T ab l e  4 5 ,  p a  1 9 4 ) . S u c h  
a n  ab un d an c e  o f  r ab i e s s e ro po s i t i ve an i ma l s  wo u l d  s g e s t  
t h a t  t h e  s ou r c e  o f  r ab i e s  i n f e c t i o n  i n  t he s e  a r e a s  wa s a l s o  
qui t e  ab un d an t . How e ve r , i f  t h e  i d e a  t h a t  t h e  n o r t he rn 
b o r de r  a re a  b e tw e en C oc k e  and Je r s o n  count i e s  e xp e r i e nc ed 
few c l  c a l l y  r ab i d  an im a l s  i s  a c c ep t e d , t h e n  t he hyp o t he s i s  
t h a t  c l i n i c a l l y r ab i d an i ma l s  w e r e  t he s ou r c e  o f  r ab i e s  i n -
f e c t i on fo r o p o s s ums a n d  c a t s  do e s  n o t  s e e m  fe a s ib l e . I t  
w ou l d  s e e m  e xt r e me l y  d ou b t ful t h a t  t h e  numb e r  o f  c l in i c a l l y  
rab i d  an ima l s  n e e  d t o  i n f e c t , b y  b i t in g , a l mo s t o ne t h i r d 
o f  a s ma l l  s amp l e  o f  c a t s  and o p o s sums c o u l d h ave e xi s t e d  i n  
t h i s  p a rt o f  t h e  s t udy a r e a w i t h o u t  a s i n g l e  r ep o rt ed rab i e s  
c a s e  i n  any s p e c i e s . C o c k e  C oun ty was  f r e e o f  re p o r t e d  
r ab i e s  c a s e s  from  1 9 6 8  t h r o u g h  1 9 7 6  i n  s p i t e  o f  t h e  f a c t  
t h a t  1 3 2  a n im a l s  w e r e  s ub mi t t e d  fo r r ab i e s  d i a g n o s i s  
(App e n d i x  H ,  Ta b l e  5 4 ) . 
Th e re i s  one  f i n a l  c on s i d e r a t i o n  on t he a b i l i t y o f  
c l i n i c a l l y  r ab i d  s t r i p e d  s kunks  t o  s e rv e  a s  t h e  s o ur c e  o f  
rab i e s  i n  c t i o n  amo n g  o po s s ums and  c a t s . I t  may b e  p o s tu -
l a t e d  t h a t  c l i n i c a l l y  rab i d  s ku n k s a r e  no t e f fe c t ive  d i s -
s em i n at o rs o f  t he r a b i e s  v i ru s . Ob s e rvat i o n s  o f  c l in i c a l l y  
r ab i d  skunk s i n  t h e  s tu d y  a r e a  i n d i c a t e d  t h at ma n y  o f  t h e s e  
an ima l s  \.;e r e  unco o rd i n a t e d , , l e t h a r g i c , and n o n a g g re s s i ve 
( \ .;1 • "V" T '\ .'-\.pp e n-..:. L, .J J • I n  r e f e r e n c e  t o  a s t r i p e d  s k unk r ab i e s  o u t b r e ak 
i n  a 1 o r a t o ry e n v i r o nme n t , Gough and N j eme ye r ( 1 9 7 5 : 1 7 6 )  
repo r t e d  t h a t : 
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T h e  ep i d e m i c  o f  r ab i e s i n  the s kunk c o l ony s p r e a d 
s l ow l y  a l t h o u g h  an ima l s  w e re i n  in t im a t e c o n t a c t  
w i t h  e a c h  o t he r .  G e n e r a l l y a r ab i d  s kunk i n  c t e d  
o n l y  a s in g l e  an i ma l , i f  any a t  a l l ( . . .  ) . The re  
wa s a l ow rat e o f  t r an sm i s s i on o f  r ab i e s  b e tw e e n  
a n i m al s  i n  ve ry c l o s e  c on t ac t , m o s t  r ab i d  s kunk s  
w e r e  n o t  a g g re s s i v e  and t h e  dur a t i o n o f  i l l ne s s  o f  
t he an i m a l s  i n  t h i s  ep i d e m i c  was  s ho rt . 
The  r ab i e s  vi ru s  r e s p o n s ib l e  r t h i s  ou t b re a k  h ad b e en a c -
qui r e d  t h  rou a n a t ur a l  in fe c t i o n , and m o s t of t he rab i d  
s ku nk s d i e d  w i th o ut s h ow i n g  any c l i n i c a l  s i gns . I n  � e g a r d  
t o  b i t e  t ra n s m i s s i o n  o f  rab i e s  i t  i s  i n t e re s t in g  t o  � o t e  
t h a t  s ome s kunks whi c h  e o f  c l i n i c al r ab i e s ne v e r  p r o d u c e  
d e t ec t a b l e  l e ve l s  o f  v i ru s  in t h e i r  s a l iv a . D a t a from l ab o ra -
t o ry s tu d i e s have s h own t h a t  t h e  pe r c e n t a g e o f  r ab i d  s ku nk s 
s he dd i n g  t he v i rus  i n  t h e i r  s a l i va wa s 8 3  p e r c en t  ( 1 5 / 1 8 ) 
( S i k e s  1 9 6 2  : 1 0 4 3 - 1 0 4 5 ) a n d  7 5  p e rc en t  ( 1 5 / 2 0 )  ( Pa rk e �  a n d  
W i l s na c k  1 9 6 6 : 3 7 ) . 
Wh i l e r ab i e s  v i rus may b e  p re s e nt in  t h e  s a l i v a  o f  
r ab i d  s kun k s  s e ve r al d ay s  b e f o r e  any c l i n i c a l  s ym p t o ms ap p e a r  
( S i k e s 1 9 6 2 : 1 0 4 3 - 1 0 4 4 , P a r k e r  and W i l s n ac k 1 9 6 6 : 3 7 ) , o t h e r  
f ac t o rs ar gue a g a i n s t  t he ab i l i t y o f  e ve n  p h y s i c a l l y  u n i mp a i r e d  
s k unks  t o  i n fe c t  b y  b i t i n g  l a r ge n umb e rs  o f  o p o s s ums  and c a t s . 
T h e  s t r i p e d  s kunk , e v e n  whe n  he a l t hy ,  i s  a r e l a t i ve l y  s l ow 
mov in g , s em ip l an t i g r a d e  an im a l . S t r ip e d  s ku n k s  a r e  n o t  
c l imb e r s  (V e r t s  1 9 6 7 : 3 3 ) , and t h ey a re no t kn m,;n t o  c l i mb 
t re e s . O p o s s ums  a n d  c a t s  a re e x c e l l ent  c l i mb e � s and o f t e n  
s e e k  s af e t y  i n  t re e s . The s e  c on s i d e r a t i on s  wo u l d  c a s t  d oub t 
on t h e  ab i l i t y o f  a c l i n i c al l y  r ab i d  s kunk t o  ove r t ake and 
b i t e  on e or m o r e o p o s s ums and e s pe c i a l l y  t he a g i l e , 
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s w i ft - fo o t e d  c a t  i n  an a r e a  w i t h  nume rous w o od l o t s . E v e n  · .c  l .J.. 
a r ab i d  s k unk s h o u l d  c o rne r an o p o s s um o r  c a t  i n  a b ur r ow o r  
d e s e r t e d  b u i l d in g , i t  i s  p o s s ib l e t h a t  t h e  s kunk w ou l d  n o t  
s urv i ve e c o nfron t a t i o n . I n  c o n f i n e d c omb a t wi t h  e i t he r  
an a d ul t o po s s um o r  c a t , a rab i d  s t r i p e d  s kunk c o u l d b e  k i l l e d .  
The r e f o r e , r ab i d  s kunk s  mi g h t  b e  ab l e  t o  b i t e  a l im i t e d  numb e r  
o f  o p o s sums a n d  c a t s , b u t  s e v e r a l  c on s i r a t i on s  ar  e a ga s t  
t he c o n c e p t  t h a t  t he abunda nc e o f  rab i e s  s e ro p o s i t i ve o p o s s u m s  
a n d  c a t s  re s u l t e d  fro m b i t e  t r an s m i s s io n  f r o m  c l i n i c a l l y  rab i d  
s kun k s . 
Wh i l e  i t  s e em s  un l i k e l y  t h a t  c l i n i c a l l y  rab i d  s kunks 
s e rv e d  a s  a s ourc e o f  rab i e s  i n fe c t i o n fo r o p o s s um s , i t  i s  
c o nc e iv ab l e  t h a t  rab i e s  in f e c t e d  op o s s ums  s e rve d a s  a s our c e  
o f  t h e v i ru s  amo n g  s ku nk s . One opo s s um wh i ch app e a r e d  n o r m a l  
at  t h e  t i me o f  c ap t u r e  h ad r ab i e s  an t i g e n  i n  i t s  s a l i va ry g l and . 
Opo s s ums s uch a s  t h i s  one  c ou l d  s e rve t o  i n fe c t  s kunk s , c at s , 
o r  o t he r o po s s ums . C on s i d e r i n g  t h e  d emand ing c r i t e r i a  n e c e s -
s a ry t o  d i s t i n gu i s h  b e t we e n  an an im a l  p r o g re s s i n g  t ow a r d  
c l i n i c a l  rab i e s  fro m a c hr on i c  rab i e s  c ar r i e r , t h e  s t ud y  c an n o t  
s t at e  a t  the p r e s e nt t i me t h a t  o p o s sums a r e  t h e  ul t imat e rab i e s  
re s e rvo i r  i n  t h e  s e n s e t hat  opo s s urns d i s s e m i n a t e  t h e  v i rus  i n  
t h e i r  s a l i v a  wh i l e  rema i n i n g  a s ymp t o mat i c  c a r r i e r s . H ow e ve r ,  
fro m an e vo l u t i onary v i e wp o i n t  re ga  i n g  t he m a i n t enanc e and 
c i r c u l a t i o n  of t h e  r ab i e s v i r u s , it  w o u l d  s e e m  d i s ad vant a g e o us 
f o r  s uc h  w i  s p r e ad e xp o s ure s , a s  s u g g e s t e d  t h e  s e r urn s u r 1te ;l 
d a t a  ano n g  o p o s s ums , t c  r e p r e s e n t  c omp l e t e  " d e a d - e n d s "  f o r  t h e  
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vi r us . A s e r i e s  o f  c r i t i c a l  que s t i on s  on t h i s  m a t t e r  r e m a i ns 
un r e s o l ve d . S e v e r a l  o f  t h e s e  que s t i ons a r e : 
1 .  T o  wh at e xt e n d  d o  o p o s s um s  s e r ve t o  ma i n t a i n  and 
t ra ns mi t  t h e  r ab i e s v i ru s ? 
2 .  T o  w h a t  e x t e n t  i s  r ab i e s  t r an sm i t t e d b y  o p o s s ums 
i n t r a s pe c i f ic a l l y  and / o r  i n t e r s p e c i fi c a l l y ?  
3 .  I f  o p o s s ums a re r e  a ct o ry t o  c l i n i c a l  r ab i e s  w i th 
the  ab e r r a nt b eh a v i o r  c o n s i d e � e d  t o  b e  c o n du c i v e  fo r v i r a l  
t r an s mi s s i o n  b y  b i t i n g , as s u g ge s t e d b y  B a r r  ( 1 9 6 1 : 6 3 - 6 4 ) , 
w h a t  me c h an i s ms o f  t r an s m i s s i on e x i s t amo n g  r ab i e s  i n f e c t e d  
op o s s um s ? 
Ans w e r s t o  t h e  i mp o r t an t  que s t i o n s  r a i s e d  i n  t h e  p re ­
c e d i n g  p a r a graph  mus t aw a i t  fu ture r e s e a r c h , b u t  s ome i n s i g h t s  
may b e  g a i ne d b y  e x a mi n i n g  t h e  b i o l o g i c a l  c h a r a c t e r i s t i cs o f  
t h e  rab i e s  s e ro p o s i t iv e  o p o s s um s  found i n  t h e  s t udy a re a . 
The r e  was  a s t r o n g  i n d i c at i on t h a t  s e x  w a s  n o t  a fac t o r w h i c h  
in f l u enc e d  r ab i e s  exp o s ur e  amo n g  o p o s s ums . O ve ra l l  th e p e r ­
c e n t a g e s  o f  ma l e s ,  1 5 . 7  p e rc en t  ( 3 5 / 2 2 3 ) , a n d  fe mal e s , 1 7 . 1  
p e r c e n t  ( 6 6 / 3 8 5 )  w i th rab i e s  ant i b od i e s  w e r e  s im i l ar ( T ab l e  
4 4 , p a g e  1 8 8 ) . H o w ev e r ,  a g e  a s  re f l e c t ed b y  we i gh t  d i d  a pp e a r  
t o  b e  a s i gn i f i c ant f ac t o r  i n  t h e  e x t e nt o f  r ab i e s  exp o s u r e . 
B as e d o n  t he a ge c at e g o r i e s  e s t ab l i s he d  i n  th i s  s t udy , t h e  
e x t en t  o f  rab i e s  e xp o s ur e  i n c r e a s  g r a dual l y  as  o p o s sums 
p r o gr e s s e d  t h rou  t h e i r  j uv� n i l e  months , i nc r e a s e d  g r e a t l y  
a s  t h e y  a d from s ub a du l t s  t o  aJu l t s , and  r e m a i n e d a t  a 
fa i � l y  c o ns ta nt p e rc en t a , app r ox i ma t � l y  20 pe r c e n t , amon g  
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a du l t  o p o s s ums ( T ab l e  4 4 , p a g e  1 8 8 ) . T h e  g r ad u a l  i nc r e a s e  
in t h e  p e r c e n t a ge o f  rab i e s  s e r o p o s i t i ve op o s s ums as  t he 
an i ma l s inc r e a s e  in we i gh t  s u g g e s t s  t h at t h e  s ou r c e  o f  t h e  
v i ru s  w a s  c on s t an t l y  p r e s e n t  i n  t h e  e nv i r onment . H ow e ve r , 
t he app a r e n t  p e r s i s t enc e o f  t he rab i e s  v i rus  d o e s n o t  i mp l y 
a s in e s ou r c e  o f  t h e  v i rus o r  a s in g l e  mo d e  o f  t r ans m i s s i on .  
Muc h  o f  t he s e ru m  s u rve y t a  amo n g  op o s sums i s  
cons i s t en t  w i t h  s ome fo rm o f  i n t ra s p e c i f i c  c i r cu l a t i o n  o f  
t h e  rab i e s  v i rus among o p o s sums . One p o s s ib l e mod e  o f  i n t r a ­
s pe c i f i c  t ran s m i s s i o n  wou l d  b e  n e o n at a l  i n  c t i o n  o f  t h e  
y o un g b y  t h e i r  mo t h e r .  Re yn o l d s  ( 1 9 5 3  : 9 2 )  no t e d  t h a t  fem a l e  
op o s s um s  may l i c k  t h e i r  y ou n g  a s  t h e y  c r aw l  t ow ar d  t h e  p ou c h . 
I f  t he s al i va o f  the  mo t h e r  c on t a i n e d t h e  r ab i e s  v i ru s , 
i n fe c t i on o f  t h e  y ou n g c ou l d  o c cu r .  Y oun g o p o s s ums n o rma l l y 
make t h i s  mo v e  a ft e r  a s t a t i o n  pe r i o d  o f  on l y  1 3  day s , 
and  t h e  ab i l i t y  o f  s u ch p o o r l y  d e ve l o p e d an im a l s  t o  r e s p on d  
i mmun o l o g i c al l y  t o  a rab i e s i n fe c t i o n may b e  que s t i o n ab l e .  
B a r r ( 1 9 6 1  : 3 1  - 3 2 ) found t h a t  y o  un g o p o s s urn s a t  t h e  a g e  o f 6 0 
d ay s  w e r e  s us c e p t i b l e  t o  rab i e s  i n  c t i on v i a i n t ra c e r e b r a l  
i n o cu l at i o n .  E vi d en c e  o f  c l i n ic a l  d i s e a s e  w a s  ob s e r ve d  a mo n g 
two o p o s s ums , and an o t h e r o p os s um de ve l o p e d  an app a rent 
rab i e s  i n fe c t i on w h i c h  B a r r  c on s i d e re d  t o  be  a n  examp l e  o f  a 
c ar r i e r s t a t e . � o n e  o f  t h e s e  op o s sum p ou c h e d  y o un g  d e ve l o p e d  
rab i e s  in fe c te d  s a l i v a  dur i ng t h e  c ou rs e  o f  t h e  s tudy ( B a r r  
1 9 6 1 : 3 2 ) , a n d  no n e  o f  10 y o un g  o p o s s ums i n o cu l a t e d  w i t h  
rab i e s  d e ve l o p e d  s e r um neut ra l i z i n g  ant i b  i e s  ( B a r r  1 9 6 1 : 
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4 4 , 8 3 ) . The s e  d a t a  s u g g e s t  t h a t  n e on a t a l  r ab i e s  i n f e c ­
t i o n s  a r e  p o s s ib l e  amon g o p o s sums , an d s ome o f  t h e s e  i n  c ­
t io n s  may rem a in sub c l in i c a l  du r i n g  mo s t  o r  a l l  o f  the l i fe 
o f  t h e  a n i ma l . 
The  s tu dy d i d  f i nd e vi denc e o f  s om e  r ab i e s  s e ro p o s i -
t op o s sum p ouc h e d  youn g  ( T ab l e  4 2 , p a g e  1 8 3 ) . A t  t h e  
p r e s e nt t ime t h e  s t u dy c anno t a c c ount f o r  t he o c cur ren c e  o f  
t he s e  rab i e s s e rop o s i t i ve an i ma l s wh i c h  we r e  s t i l l  i n  t h e  
p ou ch o f  t h e i r  mo t h e r , b o t h  o f  wh i c h w e r e  rab i e s  s e rone g a -
t I t  i s  p o s s i b l e  t h a t  t he r e  w a s  a t r an s f e r  o f  s p e c i f i c  
o r  non s pe c i c i mmuno l o g i c a l  sub s t an c e s  from t he mothe r .  
B e l l  e t  a l . ( 1 9 7 0 : 1 0 5 5 ) n o t e d  t h a t  t h e y  had p r e v i ou s l y  demon ­
s t r at e d  t h a t  r a b i e s  an t ib o d i e s  c o u l d  b e  t ra n s f e rre d in wh i t e  
m i c e  o m  dam t o  o f f s p r i n g  b y  s uck l i n g . 
S o m e  y o un g o p o s s ums w e r e  a p p a r e n t l y  e xp o s e d  t o  r a b i e s  
d u r i n g  t h e  £ i r s t  few mon t h s  o f  i n d e p e n d e n t  l i f e . The  p e r ­
c en t a  o f  r a b i e s  s e ro p o s i t iv e  op o s sums in c r e a s e d  fro m 3 
p e r c e n t  ( 1 / 3 5 )  for  the sma l l e s t  i n d e p e n d e n t  o p o s s ums t o  7 
p e rc en t  ( 5 / 6 8 )  a mo n g  o p o s s ums c o n s id e r e d  t o  b e  sub adu l t s 
(Tab l e  44 , p a  1 8 8 ) . Howev e r , t h e  g r e a t e s t  inc r e a s e  in t h e  
p e r c e n t a g e  o f  rab i e s  s e r op o s i t  e an ima l s  i n  the  o p o s s um 
p o pu l a t i o n o c cu r r e d  a s  t he young p ro g re s s e d  from s u b a du l t s  
t o  a du l t s . Th i s  t im e  w ou l d c o r r e s p ond , t o  s ome e x t en t , w i t h  
t he w i n t e r  mo n t h s .  As p re vtou s l y  ment i o n e d , the s e  mo n t h s  
may al s o  b e  t h e  t i me o f  y e a r  when s kun ks w e r e  ex p o s e d  t o  
rab i e s , and many o f t s ame ep i z oo t i o l o g i c a l  fa c t o r s  may b e  
2 7 1  
re s p o n s ib l e .  S uc h  fac t o r s  a s  ( 1 )  in t ra s p e c i f i c  c o n t ac t  
du r i n g  t h e  m a t i� g s e a s on , ( 2 )  i n t e r - and in t r a s p e c i fi c  
commun a l  d enn ing , and/ o r ( 3 ) c o n t ac t  w i t h  c l i n i c a l l y  rab i d  
a n ima l s c ou l d  p r o duc e a r i s e  i n  the rab i e s  s e r o p o s i t i ve 
p o r t i o n  o f  the  o p o s s um p o p u l a t i o n . T h e  c o n c u r re n t  us e o f  a 
w in t e r  d e n  b y  a s t ri p e d  s ku nk and an o p o s s um h a ve b e en re ­
c o rd e d  b y  Al l e n ( 1 9 3 9 : 2 2 4 )  and S h i re r  and F i t ch ( 1 9 7 0 : 5 0 1 ) , 
Such int ima t e  a s s oc i at i o n  woul d f ac i l i t at e  t h e  t r an s mi s s i o n  
o f  r ab i e s . 
T h e  p o r t i on o f  rab i e s  s e r o p o s i t ive  o p o s s um s  d i d  n o t  
i nc r e a s e  amo n g  a du l t o p o s sums . T h e  o p o s sums c on s i d e r e d  t o  
b e  mo r e  t han 1 0  m on t h s  o f  a g e , we i gh t  c l a s s e s  5 - 7 ,  c on t a i n e d  
many o p o s s ums wh i c h  h p a s s e d t h ro u g h  t he i r  f i r s t  w in t e r  o f  
l i  and app r o x im a t e l y one  f i f t h  o £  t h e s e  o p o s s um s  w e r e  found 
to  b e  r ab i e s  s e r o p o s i t i v e . T h i s  c on s t an c y  in t h e  p o r t i on o f  
rab i e s  s e rop o s i t ive o p o s s ums in t h e  t hre e he a v i e s t  we i gh t  
c l a s s e s  may h a v e  re f l e c t ed a s p e c ie s  d e t e rm i n e d l e v e l  on t h e  
n umb e r  o f  in d iv i du a l s  wh i c h  p r o d uc ed d e t e c t ab l e  ant i b o d i e s  
o r  the rap i d  r e m o v a l  o f  an imal s in t h i s  s e  e n t  o f  t h e  p o pu l a ­
t i on . 
T h e  p r e c is e  e xp l anat i on fo r t h e  f a c t  t h at s o me o p o s sums 
were rab i e s  s e r o p o s i t i ve b y  t h e  R F F I T , b ut w e r e  s ub s e qu e n t l y  
foun d r a b i e s  s e rone g a t ive b y  t h e  S �  t e s t  i s  un e a r . T h e 
a n i mal s found p o s it i ve b y  b o t h  t e s t s  we r e  d e s i g n a t e d  a s  D P 
( F i g . 7 ,  p a g e 4 3 )  and  m have r e p re s ent e d  an ima l s  wh i c h h a d  
b e e n e x p o s e d  t o  r ab i e s  �o r e  t h an cnc e r a t  r t h an an ima l s  
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wh i ch had re c e i v e d  a s i n g l e , l ar rab i e s  i n fec t i o n . R e -
g a rd i n g  o p o s s ums , i t  i s  p o s s ib l e  t ha t  y oung o p o s sums a r e  
i n i t i a l l y  exp o s e d t o  r ab i e s  a s  neon a t e s  o r  j uv e n i l e s  a n d  
deve l o p l o w  l e ve l s  o f  r ab i e s  ant i b o d i e s  wh i c h  a r e  d e t e c t ab l e 
o nl y  b y  t h e  RF F I T , p r e s ump t i ve rab i e s  s e r o p o s i t iv e  o p o s s um s . 
I n  l a t e r  l i fe , p e rh a p s  dur i n g  t h e i r  r s t w i n t e r , a s ma l l  
po rt i on o f  t h e s e  P RS P  o po s s ums a r e  e xp o s e d  a s e c o nd t im e . 
Such a s e c o n d  r ab i e s  exp o s ure  g h t  p ro d � c e  a s e c on d a ry 
immune re s p on s e  and a r ab i e s  ant i b ody t i te r  de t ec tab l e  b y  
b o t h  t he R F F I T  and t h e  S N  t e s t , a de f i n i t i v e  rab i e s s e ra -
p o s i t ive  ( D RS P )  o po s s um .  I n  d i s c u s s in g  t h e  s e c o n d ary i m.rn une 
re s po n s e  among  l ab o r a t o ry anima l s , C arp e n t e r  ( 1 9 7 5 : 8 4 )  
s t a t e d  t h a t : 
A s e c o n d  o r  s ub s e qu e n t  in j e c t i o n  o f  t he s ame an t i g e n  
a t  a c o n s i de rab l e  int e rv a l  a ft e r  t he pr e c e di n g  i n j e c ­
t i on u s ua l l y  c aus e s  a m o r e  rap r i s e  in t it e r  th an 
t h e  f i r s t inocul at i o n , t h e  p e ak a t t a i n e d  i s  g r e a t e r , 
an d ant i b od y  p e r s i s t s  fo r a l o n g e r  p e r i od . Th i s  i s  t h e  
s e c o n d a ry re s p on s e . 
I f  DRS P o p o s s um s  we re t h o s e  an ima l s  w h i c h  h a d r e c e i ved mo r e  
t h an o n e  exp o s u re t o  t h e  rab i e s  v i ru s , t h e n i t  i s  n o t  s u r -
p r i s in g  t h a t  the s e  i n d i v i d u a l s we re exc lus ive l y  adu l t s . 
I f  the  mo re d e t e c t ab l e ant i b o d y p r e s enc e f ound amo n g 
DRS P  o p o s s um s  w a s  t h e  r e s u l t  o f  a s in g l e , l a r ge ln c t i v e  
d o s e o f  t h e  rab i e s  vi ru s  s u c h  a s  that  wh i c h mi g h t  b e  p r e s e nt 
i n  t h e  s a l i v a  o f  a c l i n i c a l l y r ab i d  s kunk ( S i k e s 1 9 6 2 : 1 0 4 4 ) , 
t h e n  s om e  s ub a dul t and j uven i l e  o p o s s ums m i  t b e  f ound am o n g  
t h e  D R S P  an ima l s .  Du r i n g  t h e  mon t h s  b e tw e e n  Ya y and Ju ly 
nonadu l t  o p o s s ums c o mp o s e d  b e tw e e n  1 4  and 4 7  pe rc ent o f  the 
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o p o s s ums c ap tur e d  ( T ab l e  2 4 ,  p a g e  1 0 7 ) . I f  c on t a c t  wi t h  a 
c l i n i c al l y  rab i d  s kunk wa s t h e  s ou r c e  o f  t h e  m o r e  d e t e c t ­
ab l e  SN an t ib o dy re s p on s e amo n g  o p o s st�s , t he n  t h e  n o n ad u l t 
s e gment  o f  t h e  p o pu l at i on s h o u l d  b e  exp o s e d  i n  a p e r c en t a ge 
rough l y  e qu i va l en t  t o  i t s  abund anc e .  H ow e ve r , t h e re we r e  
n o  D RS P  o p o s s ums amo n g  t h o s e  an i ma l s  c on s i d e r e d  t o  b e  n o n ­
a du l t s  ( Tab l e  3 7 ,  p a g e  1 6 3 ) . 
A ma j o r  e p i z o o t i o l o g i c a l  i mp l i c a t i on s ug s t e d b y  t h e  
s e rum sur v e y  dat a w a s  t h a t  t he rab i e s  v i ru s  p e rs i s t e d  i n  t h e  
s tudy a r e a  t h ro u ghout  t h e  s t udy . C o n s i de r in g  o n l y  o p o s s ums 
t h e  p e r c en t a fo und t o  b e  r ab i e s s e ro po s i t iv e  wa s 1 5  p e r c en t  
( 1 0 / 6 5 )  dur i n g  1 9 7 3  ( T ab l e  3 2 , p a g e  1 4 7 ] , 2 2  pe r c e n t  ( 4 3 / 1 9 2 )  
dur i n g  1 9 7 4 ( Tab l e  3 4 , p a  1 5 3 ) , 1 5  p e r c en t  ( 4 4 / 2 9 8 )  du r i n g  
1 9 7 5  ( T ab l e  3 7 , pa 1 6 3 ) , and 8 p e r c en t  ( 4 / 5 3 ) dur i n g 1 9 7 6  
(Tab l e  4 1 , p a g e  1 7 8 ) . T h e s e  dat a wo u l d  s ug g e s t  t h at any 
p e r i od i t y amo n g  r e p o r t e d  r ab i e s  c a s e s  was  not d i c t at e d  
s o l e l y  b y  a re i n t roduc t i o n  o f  t h e  r ab i e s  v i r u s . 
Th e f a c t o rs  in f l ue n c i n g  t he o g r ap h i c a l  d i s t r i bu t i on 
o f  rab s s e r o p o s i t i v e  an ima l s  w e r e  d i f f i cu l t  t o  e v a l ua t e . 
I n  many s t an c e s  the p r e s e nc e o f  r ab i e s  s e r o p o s i t i ve op o s s � s  
a n d  c a t s  w a s  re l a t ed o g r ap h i c a l l y t o  p as t , c u r r e n t , o r  
fut u r e  r e po rt e d  rab i e s  c a s e s . W h i l e t h e  e x ac t r e l a t i o n s h i p  
b e t w e e n  c l i n i c a l  r ab i e s  c a s e s  and r ab i e s  s e ro p o s i t i ve an i m a l s 
c an n o t b e  d e f i ne d , t h e  o v e rrap i n  t he i r  d i s t r i b ut i o n  d i d 
appe a r  t o  d e l i n e a t e  a r e a s  o f  c o n s i d e r  l e  r ab i e s  v i ru s  c i rcu ­
l at i on .  H owe ve r , in  o th e r  p a r t s  o f  t he s t ud y a re a  s u c h  a s  
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C o c k e  C o un t y  a n d  s out hwe s t e r n  G r e e ne C ou n t y  r ab i e s  s e r o ­
p o s i t i v e  an ima l s  s e effie d t o  e x i s t  in t h e  ab s en c e o f  any re -
p o r t e d  rab i e s  c as e s . e f a c t  that  rab i e s  s e r o p o s i t iv e  
an ima l s  we r e  mo re w i  ly d i s t ri b u t e d  t h an the  re p o r t e d  
c a s e s  o f  c l i n ic a l  r ab i e s  d o e s s u g g e s t  t h a t  t h e  rab i e s  v i rus 
was c i rc u l a t e d  in  a r e a s  b ey o n d  t he c a l  a r e a s  whe re 
c l i n i c a l  rab i e s  c a s e s  we r e  c o n c en t ra t e d .  
T h e  a p p a r e n t  a s s o c i a t i on o f  r ab i e s  s e ro p o s i t i ve 
o p o s sums w i t h t h e  maj o r  r iv e r s  o f  C o ck e  C ount y  ( F i g .  3 7 ,  
p a  1 9 9 )  c anno t b e  e xp l a i n e d  at t he p r e s e n t  t I t  may b e  
p o s t u l a t e d  t h a t  a foc a l  a r e a o f  r ab i e s  in fe c t ed an imal s  
e x i s t e d  in the  n o rt h e rn p a r t  o f  t h e  c o un t y  whe r e  s ev e r a l  
l a r  r i ve rs come t o g e t he r ,  and t h a t  t h e  pre s e nc e o f  r ab i es 
in f e c t e d a n i ma l s  r a d i a t e d  ou tward  a l on g  t he s e  r i v e r s . H o w  
e ve r , i t  i s  n o t  p o s s ib l e  t o  d e t e r m i n e  wh e t he r t h i s  p at t e rn 
r e f l e c t e d  an o u t w a rd r ad i at i o n  o f  r ab i e s  i n fe c t i o n , an inwar d 
fl o w  o f  r ab i e s  in fe c t i o n  t ow a rd t h e  fo c a l  ar e a , o r  a s t ab l e 
p a t t e rn b a s e d  on d i f f e rent  e nvi ro nme nt a l  fact o r s . The p a t t e rn 
s ee n  amon g r ab i e s  s er o po s i t i ve an i ma l s  i n  C o c k e  Count y i s  
fur th e r c o mp l i c at e d  b y  the  t t h at rab i e s  s e r o p o s i t iv e  
a n i ma l s  in J e f fe r s o n  a n d  G r e ene c ount i e s  w e r e  n o t  s t ro n g l y  
as s o c i at e d  w i t h  m a j o r  l a k e s  and r i ve r s . �lo re r e s e arc h i s  
c e rt a i n l y  ne c e s s a ry o n  t h e  e c o l o g i ca l  and ep i : o o t i o l o g i c a l  
c t o r s  wh i c h  fl ue nc ed t h e  p r e s enc e o f  r ab i e s  s e r o po s i t iv e  
o po s s ums a n d  c a t s . On e t o r , howe ve r , w h i  d i d  n o t  
app e a r  t o  i n �l ue n c e  the  p r e s e n c e  o r  ab undanc e o f  r ab i e s  
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s e r op o s i t i ve o p o s sums w a s  t h e  p o pu l a t i o n  d e n s i t y  o f  o p o s s um s  
a s  e x p r e s s e d  b y  t c ap t u r e  r a t e am o n g  t h e  t r ap a r e a s . 
I n  s umma r y , s o me o f  t he m a j o r e p i z o o t i o l o g i c a l  i m ­
p l i c a t i o n s  o f  t h e  s e ru m  s ur ve y  d a t a  a r e : 
1 .  Y!an y o p o s s ums  and c a t s  '.<Ie re a p p a r ent ly ex p o s e d  t o  
t h e  r ab i e s  v i rus  wi t ho u t  b e in g  i n vo l v e d  
o f  c l i n i c a l  r ab i e s  curi n g  t h e  s tud y .  
t h e  r e p o r t e d  c a s e s  
2 .  C on s i d e r in g  t h e  app a r en t  abundan c e o f  rab i e s  s e ro -
p o s i t iv e  op o s s ums and  c a t s  i n  r e l a t i o n t o  t h e  numb e r  o f  
c l  i c a l l y  rab i d  s kunks wh i ch may have ex i s t e d  in t h e  s t ud y  
ar e a , b it e  t r an s mi s s i o n  b y  c l i n i c a l l y  r a b i d  s kunk s d i d  n o t  
s e em t o  b e  t h e  mo s t  l i k e l y s o ur c e  o f  r ab i e s  e xp o s u r e  amo n g  
ca t s  and o p o s s ums . 
3 .  T h e  g e o g r ap h i c a l  d i s t r i b ut i on o f  r e p o r t e d  r ab i e s  
c a s e s  and r ab i e s  se r o p o s i t iv e  an i m a l s al s o  a r gue s a ga i n s t 
t h e  b i t e  o f  c l in ic a l l y  r ab i d  an ima l s  a s  a s o urc e  o f  r ab i e s  
e xp o s ure  amon g  c a t s  and  o p o s s ums . 
4 .  The  p r e s e n c e  r a b i e s an t i ge n  i n  t h e  s a l i v a r y  
gl and o f  o n e  o p o s sum ,  v e ry y o un g r ab i e s  s e r op o s i t i ve opo s s um s , 
and a g r adual  i n c r e a s e  i n  the  pr op o r t i o n  o f  rab i e s  s e r o -
p o s i t i ve o p o s s um s  w i t h a s u g  s t  t he p os s i b i l i t y  o f  an 
int r a s p e c i f i c  r ab i e s  c yc l e  among  t h i s  s p e c i f i c . 
5 .  T h e  c on s i s t e n t  p re s e n c e  o f  r ab i e s  s e r o p o s i t i v e  
an ima l s  o ve r  t he ye a r s o f  t h e  s u r v e y  su g g e s t s  t h a t  t he rab i e s  
vi rus w a s  c i rc u l a t e d  c o n t i nu c u s l y  w i t h i n t h e  s tu dy a r e a  w i t h  
no d i r e c t c o r r e l at i o n  t h  t h e  p e r i od i c i ty o f  r e p o rt r ab i e s  
c a s e s . 
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6 .  B e c au s e o f  t h e  w i d e s p r e a d  d i s t r ib ut i on and p e r ­
s i s t en c e  o f  r a b i e s  s e r op o s i t i v e  an ima l s  w i t h in t h e  s t udy 
a r e a , t h e  r e s ul t s  of t h e  s e rum s u r v e y  d i d  no t p r o v i d e  a 
c l e a r ,  p re c i s e me ans f o r  p re d i ct i n g  t h e  t im e  and p l ac e  a t  
wh i ch c l i n i c a l  r ab i e s  c a s e s  m i  t o c c u r . 
T h e  d a t a from t h e  s e r�� s urve y h ave o n e  m a j o r  c on t r o l  
i mp l i ca t i on . T he f a c t  t h a t  t h e  rab i e s  v i r u s  w a s  c i rcu l at e d 
1 n  many p ar t s o f  the s tudy a r e a  o u t s i d e  t h e  g e o g ra p h i c a l  :o c i  
o f  r e p o r t ed r ab i e s  c a s e s  me a n s  t h at any e ff o r t  d i r e c t e d  
t o w a rd e l i mi n a t i n g  t h e  v i rus wi t h i n  t he f o ca l  a r e a s  m i gh t  
n o t  b e  p r o du ct i ve i n  t he l on g  t e rm .  I t  i s  p o s s ib l e t h a t  
c l i n i c a l  r ab i e s  c a s e s i n  t h e  s tu dy ar e a  r e s u l t e d  f r om a 
t em p o r a l  and s p a t i a l  ov e r l ap o f  s p e c i a l  e nv i ronme n t a l  and / o r  
h o s t p o pu l a t i o n  a t t r ib ut e s , and n o t  s t r i c t l y  f ro m  t h e  p re s ­
e n c e o f  t h e  rab i e s  vi ru s . T h i s  c o n c e p t  w o u l d s u gg e s t t h a t  
t h e  p r i m a ry ob j e c t i ve o f  rab i e s  c o n t ro l r e s e a r c h  s h o u l d b e  
t o  d e f in e  t h e  f ac t o r s  r e s p o n s ib l e  for t he c o n c en t ra t i on o f  
c l i n i c a l  r ab s c a s e s  in t ime , s p ac e , and s p e c i e s . Onc e 
t h e s e  c o n t r o l l i n g  fac t or s  a re e s t ab l i s h e d , e f fo r t s c a n  b e  
d i r e c t ed t ow ar d  r e duc ing t h e  i n c i d enc e o f  t he d i s e a s e  i n  
w i l d l i fe p op u l a t i o n s . 
VI . I Z OOT I O LOGY OF  ��B I  
ARE A ,  1 9  7 2 - 1 9  7 6 
I �  THE S TUDY 
I t  i s  a b a s i c  t e ne t  o f  s c i e nc e t h a t  b e fo re o n e  c an 
re a c h  t h e  c orr e c t  an swe r s  t o  a c omp l e x  p r o b l e m , o n e  mus t f i r s t  
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as k t he c or r e c t  que s t i o n s . Muc h o f  t h e  p r e s en t  s t ud y  wa s a 
s e a r c h  f o r  p at t e rn s  and t re n d s  wh i ch w e r e  v a l u ab l e  i n  t he i r  
own r i gh t , b u t  a l s o  p r e s e n t e d  c l e ar l y  d e f i n e d  que s t i on s  o n  
t h e  ec o l o gy o f  r ab i e s . T h e  s t u d y  di d ,  i n  f ac t , f i nd many 
c h a r ac t e r i s t i c  p a t t e rn s  and t re nds , s ome o f  wh i c h  we r e  b a s e d  
on s t r on g  d a t a  w h i l e  o t h e r s  w e r e  on l y  s ugg e s t e d . C on s i d e r i n g  
t he mul t i t u d e  o f  v a r i l e s  inhe r e n t  i n  s uc h  a f i e l d  s t u dy , 
the f a c t o r s  wh i c h  c re at e d  t h e  p a t t e rn s  and t r e n d s  fo und i n  
th i s  s tudy may o n l y  b e  app ro a c h e d  b y  s p e cu l at i o n . C e r t a in l y , 
t h e r e  i s  a g r e at ne e d  fo r f u t u r e  r e s e a r c h  t o  c l ar i �y t h e  
�ac t o r s  r e s po n s i b l e  f o r  many o f  t h e  s p e c i f i c  f i nd i n g s o f  t h e  
p r e s e n t  s t ud y . 
T h e  ep i z oo t i o l o gy o f  s yl va t i c  rab i e s  i s  e xt reme l y  
c o mp l e x  an d b a s e d  u p o n  a numb e r  o f  i n t e r r e l at ed f ac t or s . 
T hr e e  o f  t h e  mo s t  imp o r t ant f ac t o rs a r e  ( 1 ) t h e  me an ( s ) 
w h e re b y  t h e  r ab i e s  i s  ma i n t a i ne d , i . e . , t h e  r e s e r vo i r ( s ) o f  
t h e  d i s e as e  a g e n t , ( 2 )  t h e  me t ho d ( s )  o f  v i r a l  t ra n s m i s s i o n , 
and ( 3 ) t he fac t o r ( s ) wh i c h  c an i n i t i a t e  c l i n i c a l  s e a s e  
fo l l ow i n g  r ab i e s  in fe c t i on .  The i n f o r ma t i on g a t h e re d  dur i n g  
t h i s  inve s t i gat i o n  d o e s  n o t  p e rm i t  t he r e j e c t i on o r  e s t ab ­
l i s hmen t  o f  any s in g l e  c o n c e p t  r e g a rd in g  t h e  o v e r a l l  e p i ­
z o o t i o l o gy o f  r ab i e s  i n  wi l d l i p op u l a t i ons . T h e  d i s e a s e  
a ge n t  may b e  c i rcul a t e d  s o l e l y  b y  c l i n ic a l l y  r ab i d  an ima l s , 
ma in t a i n e d  as l a t e n t  i n fe c t ± o n s  a mo n g  t h e  m a j o r  h o s t  s p e c i e s  
and p e r i od i c a l l y  r e ac t i va t e d , c a r r i e d  b y  in appa r e n t  re s e rv o i r  
s p e c i e s  s uc h  a s  b a t s  and p e r i o d i c a l l y  i n t roduc e d  d ir e c t l y int o 
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w i l d l i fe p o pu l a t i on s , o r  any o f  s e ve r a l  o t h e r  th e or i e s  o n  
s y l vat ic  rab i e s e c o l o gy . T h i s s e c t i o n  w i l l  a dd r e s s t he s e  
t h r e e  m a j o r  a re a s  o f  rab i e s  e c o l o g y , and t h i s d i s cus s i o n  
w i l l s e ek t o  s t imu l a t e  f u t u r e  r e s e a rc h  rat he r t h an p r e s e n t 
co n c ep t s  wh i ch t h e  s tudy b e l i e ve s  t o  b e  rml y  e s t ab l i s he d .  
Re g a rd i n g  t h e  f i r s t  m a j o r  i s s u e , the  mo d e ( s )  o f  v i r a l  
ma i n t e n an c e , t he s t udy c an n o t  p r o p o s e  a de f i n i t i v e  re s e rv o i r  
fo r t he r a b i e s  v i ru s  in  t h e  s tu dy are a . T he vi rus d i d  ap p e a r  
t o  p e r s i s t  i n  t h e  s t u dy a r e a  dur i n g  p e r i od s  w i t h  few re p o r t e d  
c a s e s  o f  c l i n i c a l  rab ie s . T h i s p e r s i s t e n c e  s ug g e s t e d t h a t 
t h e r e  was  a re s e rvo i r  o f  t h e  virus  in t h e  s t udy a re a . T h e  
s t udy h a s  a t t e mp t e d  t o  d i f fe r e n t i a t e  b e tw e e n  r a b i e s  i n fe c t e d  
an imal s , an i ma l s  wi t h  r a b i e s  a n t i b o d i e s  due  t o  p a s t rab i e s  
i n f e c t i on s  o r  c ur r e n t  s ub c l i n ic a l  r ab i e s  i n f e c t i o n s , a n d  
c l i n i c a l l y r ab i d  an ima l s ,  a n ima l s  w i t h  s ev e re c en t r a l  ne rv ou s 
s y s t e m d i s e a s e . I mp l i c i t  in  t h i s  d i s t i nc t i on i s  t he i d e a  
t h at t he r ab i e s  v i ru s  may b e  ma in t a ine d b y  o n e  o r  m o r e  
s p e c i e s  o f  t e r r e s t  a l  w i l dl i fe s p ec i e s  wh i c h  we r e  amon g t h o s e 
oc c as i o n a l l y r e p o r t e d  w i t h c l i n i c a l r ab i e s  and / o r  s amp l e d 
du r in g  t h e  s e rum s urve y .  
Wh i l e  t h e  t rue r e s e rvo i r  me c h an i s m c an n o t  b e  e s t ab ­
l i s he d ,  s e ve r a l  p o i n t s  a r e  s ug g e s t e d  b y  the s tudy d a t a .  T h e  
l ow ab un dan c e  o f  s kunk s i n  r e l at i o n  t o  o p o s s u ms and  c a t s 
s u g g e s t s  t h at  s k unk s  we re no t a l i ke l y s o ur c e  o f  the rab i e s  
vi ru s  f o r  the  many o p o s s um s  an d c a t s  fou n d  t o  b e  r a b i e s  
s e r op o s i t i ve . S in c e  t h e  dome s t ic c a t  h a s  a h i gh s u s c e p t i b i l i t y  
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to  r ab i e s  ( Ap p e nd ix A ,  T l e  4 8 )  and m a y  d e ve l o p  v i o l e nt  
b e h avi o r  when c l i n i c a l l y  r ab i d  ( Vaughn 1 9 7 5 : 1 4 4 - 1 4 5 ) , t h e  
f a c t  t h a t  re p o r t e d  ca s e s  o f  c a t  r ab i e s  h av e  b e en ab s en t  
f r o m  t h e  s tu d y  a r e a  s in c e  1 9 6 5  ( App e n d i x  H )  s ug g e s t s  t h a t  
th i s  s p e c i e s  w a s  n o t  t h e  p r i na ry re s e rvo i r  o f  t h e  r i e s  
v i ru s  i n  t he s t udy a r e a .  
T h e o r e t i c a l ly , t he o p o s s um c o u l d s e rv e  a s  a r e s e r vo i r  
o f  t h e  r ab i e s vi rus . S e the r e s e r vo i r  o f  a n  in fec t i on i s  
t h e  an i ma t e  o r  i n an ima t e  m a t e r i al in w h i ch the in c t i o us 
a g e n t  p ro p a g a t e s  and up o n  wh i ch i t  i s  mo s t  d e p e n d ent fo r 
s u r vi v a l  ( Sc hw ab e 1 9 6 9 : 2 0 2 ) , i t  may b e  e xp e c t e d  t h a t  t he 
e a s e  a g e n t - r e s e rv o i r  ho s t  wou l d  e v o l ve t ow a rd a s t a t e  o f  
mu t u a l  t o l e r anc e Hh i c h  the  ho s t  an i ma l s  wou l d  n o t  b e  
sub j e c t  t o  c l  i c al d is e a s e  ( F e nj e 1 9 6 8 : 2 1 9 ) . T h e  o p o s sum 
app e a r s  to  h av e  a n a tu r a l  r e s i s t an c e  t o  c l i n i c a l  d i s e a s e  
p r o duc e d  b y  t h e  r ab i e s  vi rus ( B a r r  1 9 6 1 : 46 ) , a n d  ye t ,  a s  
t h e  s tudy d emons t ra t e d , s o me o p o s s ums  may d e ve l o p the i t y  
t o  s h e d  t he v i r u s . H o w ev e r , t h e  s tu dy w a s  un ab l e  t o  d e t e rm in e  
whe t he r opo s s ums s e rv e d  a s  a s ourc e o f  r ab i e s  v i rus fo r 
s t r i p e d  s k unk s , f re e - r o am d o me s t ic c a t s , or  o t he r o p o s s ums . 
I f  o p o s s ums d i d  s erve  a s  a v e c t or o f  t h e  r ab i e s  v i ru s , t h e r e  
i s  n o  e xp l an at i on r the p r e domi n anc e o f  s k unk s  amo n g  re ­
p o r t e d  r ab i e s  c a s e s . C h ro n i c  r ab i e s  c a rr i e r s  amo n g  o p o s sums , 
i f  t h e y  e x i s t e d ,  m i g h t  b e  e tp e c t e d  t o  have c on t ac t w i t h  
unva c c i n a t e d  h ous e p e t s , r a c c o o n s , fo xe s , a n d  e t he r w i l d  
ma��a l s  o n  a l e v e l  p r o p o rt i o n a l  t o  t h e i r abundanc e .  I f  
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opo s sums  wer e the  m a j o r  r e s e rv o i r  o f  t he r ab i e s  vi ru s , i t  
i s  l i  l y  t h a t  a g r e a t e r  d i v e r s i t y  o f  s p e c i e s mi g h t  b e  i n -
c t e d  and d e v e l o p  c l in i c a l  rab i e s . 
T h i s  s tu d y  wo u l d  s ug ge s t  t h a t  t h e  re s e r vo i r  o f  t h e  
r ab i e s  v i r u s  wa s no t i n  any s in g l e s p e c i e s , b ut c on s i s t e d 
o f  memb e rs o f  s e ve r a l  w i l d l i s p e c i e s  wh i c h  ma i nt a in t h e  
v i ru s  t h r o u g h  s �b c l i n i c a l  r ab i e s  i n f e c t i on s . Re ga r d i n g 
r a c c o o n  rab i e s  i n  F l o r i da , B i g l e r  e t  a l . ( 1 9 7 3 : 3 3 3 ) s u g -
g e s  t e d  t h at " man y r a c c o o ns d e ve l o p  s ub c  1 in i c a l  i n fe c t  i on s . 1 '  
Ve r t s  ( 1 9 6 ' : 1 7 4 )  s u g g e s t e d that  youn g  s t ri p e d  s k un k s  m i gh t 
ac qui r e  a l at e n t  rab i e s  in f e c t i on from t h e i r  mo t he r . �c L e a n  
( 1 9 7 0 : 2 3 2 )  s t a t e d  t h a t : 
T h e  h os t  s pe c i e s  t h a t  ma int a i n  t he e n z o o t i c  fo c i  
b y  int r a s p e c i f i c  r e s e rv o i r  me c h an i s m s  are  mo s t  
l i k e l y  t h e  s ame a s  the ma j o r ho s t s o f  w i l d l i 
r ab i e s  r e po r t e d  f r o m  tho s e  are a s , a n d  the  h o s t s  
t h at  s up p o r t  e p i z o o t i c . 
O t h e r  e v i d e n ce h a s  accumu l a t e d  d ur in g re c en t  ye a r s  1.;h i c h  
in d i c at e t h a t  r a b ie s i n  c t i on s  d o  n o t  inva r i ab l y l e ad t o  
d e a t h  ( Do e g e  and Ko r t h rop 1 9 7 4 , B e l l  1 9 7 5 ) . Wh i l e  the  e x ac t 
phy s i o l o g i c a l  me chan i s m  wh e re b y  the v i rus  may b e  m a i n t a in e d 
i n  t he b o d y  du r i n g  l on g  a s ymp t omat ic  p e r i o d s  i s  d e b at ab l e , 
the ov e r a l l con c e p t  may b e  s i mi l a r  to t he e p i d e m i o l o g y  o f  t h e  
p o l i o vi ru s  o r  t o  th at  o f  s u c h s low v i r a l  d i s e a s e s  a s  s c rap i e  
and t r ans mi s s i b l e  m i nk e n c e ph a l o p a t h y .  
The  rab i e s  v i rus  and · t h e  p o l i ov i rus  a r e  t ax on o m i c a l l y 
d i f  r e n t , b ut t he y  b o t h  p ro duc e c l in i c a l  d i s e a s e  o n l y  a e r  
i n fe c t i n g  t c en t ra l  ne rvo u s  s ys t em . I n  d i s cu s s in g  the 
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p o l i ov i rus  Fenn e r  and W h i t e  ( 1 9 7 6 : 3 3 5 - 3 3 8 )  s t a t e d : 
I t  i s  i mp or t an t  t o  r e a l i z e  t h a t  p a r a l y s i s  i s  a 
r e l a t i v e l y  i n f r e quent  c o mp l i c a t i o n  o f  an o t h e rw i s e  
t r i vi a l  i n f e c t i on .  O f  t h o s e in fe c t i o n s  t h a t  b e co me 
c l i n i ca l l y man i fe s t  at al l ,  mo s t  t a ke t h e  f o r m  o f  a 
m i n o r  i l l ne s s  . . . . I t  i s  on l y  in t h e  o cc a s i o n a l  
c a s e t h a t  t h e  c en t r a l  n e r vo u s  s y s t e m b e c o me s  invo l v e d . 
T h e  p r ob a b i l i t y o f  n e ur a l  i nv o l ve ment w it h  
c o n s e qu e nt p a r a l y s i s  i s  i n f l ue n c e d  b y  c e r t ai n  we l l ­
d e f i n e d  fac t o r s , n o t a b ly a g e , pr e gn a nc y , t o n s i l l e c ­
t omy , t r auma , f a t i gue , and i n o c u l at i o n . . . . T h e  
ch a i n  o f  i n  c t i o n  i s  r a re l y  ob v i ou s , b e c aus e mo s t  
i n fe ct i on s  a r e  in ap p a r e n t . 
An a na l o gy b e twe en t h e  r a b i e s rus and the  po l i o -
v i ru s  was  s ug s t e d b y  J o h n s o n ( 1 9 6 0 : 2 6 8 )  wh o s t a t e d :  
T h e  c a p a c i ty o f  r ab i e s  v i ru s  t o  mu l t i p l y  i n  a var i e t y  
o f  o r g an s  s u c h  a s  s al i v a r y  g l an d s , k i d n e y s , an d 
b re a s t  t i s sue  m a k e s  i t  p o s s ib l e  f o r  t he v i rus t o  
h av e  c y c l e s  o f  i n f ec t i o n  n o t  a s s o c i a t e d  w i t h  e n -
c e ph a l i t i s . . . T h e re  i s  c on s i d e r ab l e  s l a r i t y 
b e � w e e n  t h e  r a b i e s  v i rus  an d the  p o l i om y e l i t i s  
v i rus e s  o f  :nan an d c e r t ai n  ar.. i .ma l s , a n d  we mu s t  
co n s i de r  t he p a s s i l i t y  t h a t  r ab i e s  vi rus may , 
und e r  c e r t a i n c i rcum s t an c es , s u rv i v e  a s  a n  i n t e s t i n a l  
t r a c t  i n fe c t i o n . 
T h e r e fo r e , t he p o l io v i rus  may s e r ve a s  on e mod e l  o f  a 
d i s e a s e a g e n t  wh i c h  unde r mo s t  e n v i ron:ne n t a l  s i t u at i o ns d o e s  
no t c aus e c l i n i c a l  d i s e a s e and  c o n t inue s t o  b e  t ra n s mi t t e d  
wh i l e  re t a i n i n g  t h e  c ap a c i t y , und e r  c e r t a i n  e nv i r o nme n t a l  
c on d i t i on s , t o  c r e a t e s e v e r e  d i s e a s e . The o r e t i ca l l y , t h e  
r a b i e s  v i rus c o u l d  p o s s e s s  s i m i l a r  at t r ib ut e s , a n d  b e  m a i n -
t a i n e d  w i t h i n  t h e  v i s  l e  rab i e s  h o s t s p e c i e s  a s  we l l  a s  o t h e r  
w i l d l i fe p o p u l a t i on s . 
T h e  c o n c e p t  t h a t  rab i e s  may b e  a s l ow v i r a l  i nf e c t i o n  
a k i n  t o  s c r ap i e  i n  s h e e p o r  ku ru i n  man h as t e e n  re c e n t l y  
s u g g e s t e d . De b b i e  ( 1 9 7 4 : 2 4 1 )  s t a t e d : 
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T h e  o c c a s i o n a l l y  v e r y  l on g  and o ft e n  e r ra t i c  i ncub a ­
t i o n  p e r i o d  o f  t h e  d i s e a s e  p r i o r  t o  t h e  e me rg e n c e  
o f  ov e r t  s i gn s  h a s  b e en t h e  p r i m a ry b a s i s  f o r  c o n ­
s id e r i n g r ab i e s  a s  a " s l ow v i ru s "  i n f e c t i o n .  
G a j du s e k  ( 1 9 7 7 : 9 7 4 )  a l s o  i nc l u d e d  r a b i e s  a mo n g  " s l ow i n f e c -
t i o n s  o f  a n i ma l s  c au s e d  b y  c o n v en t i o n a l  v i rus e s . "  Wh i l e  
much r e ma i n s  t o  b e  c l a r i f i e d  r e ga r d i n g  t h i s  conc ep t  o f  
r ab i e s , t h e  c en t ra l f e a t u r e  o f  t h i s  h yp o th e s i s  wo u l d a p p e a r  
t o  b e  t h a t  an i nh e r e nt c h a ra c t e r i s t i c o f  n a t u r a l l y a c qu i r e d  
rab i e s  i n fe c t i on s  und e r  non e p i z o o t i c  c o nd i t i o n s  i s  a p r o -
l on g e d  subc l in i c a l  s t a g e  d u r i n g w h i ch t h e  v i rus p r o g r e s s e s  
t ow a rd t h e  c l i n i c al s t a ge o v e r  many mon ths  o r  e v e n  ye a r s . 
Suc h  l on g  p e ri o d s  o f  a s ymp t oma t i c  ma i nt e nanc e i n  r e l a t i ve l y 
s h o r t - l iv e d  w i l d  an i ma l s , i f  t h e y  o c c ur , c ou l d  c o ns t i tu t e  a 
r e s e rv o i r me c h an i sm f o r  t h e  rab i e s v i rus . T h e  c h a r ac t e r i z a -
t i o n  o f  t he rab i e s  v i rus  a s  a s l ow v i r a l  i n fe c t i o n  wo u l d  n o t  
n e c e s s a r i l y  b e  ap p l i c ab l e  t o  t h e  e p i z oo t i c  s i t ua t i o n , b ut 
the  s l ow p ro g r e s s i o n  t ow a r d  c l i n i c a l  d i s e as e  may re p re s ent 
o n e  e n d  o f  a c o n t inuum w i t h the r ap i d  s pr e a d  by t h e  b i t i n g  
o f  c l i n i c a l l y  rab i d  an i ma l s  a t  t h e  o p p o s i t e  e xt reme . T h e r e -
f o re , t h e  s t ud y  woul d a g re e  w i t h  t h e  su g g e s t i on o f  Mc L e an 
( 1 9 7 0 : 2 3 2 )  t h a t  ' ' i n  t h e  e n z o o t i c  s t a t e , a s l ow , c o n t i nuous  
c i rc ul a t i o n  o f  t h e  v i rus  w i th i n  t he ma int a i n i n g  h o s t  p o p ul a -
t i on mus t  o c c u r  b y  s ub c l i n i c a l , m i l d and c h r o n i c ,  o r  l e th a l  
b u t  p ro l on g e d  i n fe c t i o n s . "  
Th e s e co n d  ma j o r c p i z o c t i o l o g i c a l  i s s u e , the  me t ho d ( s )  
o f  vi r a l  t ra n s m i s s io n , i s  a l s o  a c r i t i c a l fa c t o r i n  r ab i e s  
e c o l c gy . C e r t a i n ly , r ab i e s  t r an s m i s s i on b y  t he b i t e  o f  a 
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c l i n i c a l l y  r ab i d  a n i m a l  o r  an an i m a l  p r o g r e s s in g  t ow a r d  
c l in i c a l  rab i e s  i s  a we l l  e s t ab l i she d mo d e  o f  v i r a l  t ra n s ­
m i s s i o n . Wh i l e  b it e  t ra n sm i s s i o n  b y  c l in i c a l l y  r ab i d  an i ­
ma l s  i s  the  mo s t  dr ama t i c  and v i s i b l e  f o rm o f  r ab i e s  t r a n s ­
m i s s i on f r om a human p e r s p ec t i ve , the s e  c on s i d e r a t i o ns a l on e  
do  no t d ic t a t e  t h e  e x c l us i v e  t r an s fe r  o f  t he 
me an s . 
rus by t h i s  
A s  p r e vi o us l y  n o t e d , s om e  w i l d  an i ma l s  i n  c t e d  w i t h  
r ab i e s  may o n l y  deve l o p  sub c l i n i c al e c t i on s  and ne ve r  
d e v e l op t h e  c e n t r a l  n e rv o u s  s ys t em d i s o r d e r s  o f  c l  c a l  
rab i e s . F ur t he rm o r e , s ome ani ma l s  wi t h  r ab i e s  i n f e c t i o ns o r  
c l i n i c a l  rab i e s  may not  p r o d u c e  r ab i e s  i n fe c t e d s a l i v a  ( S i k e s  
1 9 6 2 : 1 0 4 5 ,  P a rk e r a n d  W i l s n ac k 1 9 6 6 : 3 6 ,  Ver t s  1 9 6 7 : 1 6 7 ) . 
S om e  rab i e s  in f e c t e d  an i m a l s may n o t  exh i b i t  t h e  g re s s 
b eh a vi o r  c on d uc i v e  t o  t he s p r e a d  o f  r ab i e s  b y  v i c i o u s  b i t in g  
a t t a c k s  ( B i g le r  e t  . 1 9 7 3 : 3 3 3 , G ou and N i e me y e r 1 9 7 5 : 
1 7 3 ) . I f  s ome , p e rh aps  a m a j o r i t y , o f  r ab i e s  in c t i on s  
p ro du c e  o n l y  s ub c l i n ic a l  i n fe c t i on s , t h e n  t h e  ab e rrant 
b e hav i o r  an d v i c i ous b i t in g  at t ac k s  a s s oc i a t ed w i th r ab i e s  
t rans mi s s i o n  v i a infe c t e d  s a l i va may p l a y  on l y  a m i n o r  r o l e  
i n  s y l v at i c  r ab i e s  c i r c ul a t i o n  ov e r  the  l on g  t e rm .  Fur th e r -
m o re , i f  r ab i e s  i n fec t e d  s a l i va in c on j unc t i on w i t h  re s -
s i ve b e h a v i o r  a re n o t the  p r e domi nant ou t come o f  nat ur a l l y 
a c q u i r e d  r ab i e s  in fe c t io n s , ' t he n  b i t e  t r an s mi s s i o n o f  r i e s  
b y  c l i n i c a l l y  rab � d  an i �a l s  wou l d  app e a r t o  b e  a r at h e r 
haph a : ard mo d e  o f  vi r a l  c i r c u l a � i o n . W i l dl i f e r a b i e s  
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e p i zo o t i c s  may r e p r e s e nt  re l a t i ve l y  s h o r t  ab n or m a l i t i e s  i n  
t h e c o n t inu a l , nonvi s ib l e  p r e s e nc e  o f  r ab i e s  in f e c t e d  
ani m a l s w i t h in a r e g i o n . T h e  mod e  o f  r ab ie s  t r an s mi s s  n 
dur i n g  an ep i z o o t ic may no t b e  the  s ame as t h e  mo d e  o f  
rab i e s  t ran s mi s s i on du r in g  t h e  int e r ep i z o ot i c  p e r i o d .  
S ome o f  t h e  f i n d i n g s  o f  t h e  p r e s ent s t udy sug g e s t  
t h at o t h e r  f o rm s  o f  r ab i e s  t r an s m i s s i o n  may h ave ex  t e d in  
the  s t�dy a r e a  in a d d i t i o n  t o  t h e  c l as s i c a l  b i t e  mod e . 
Th e s e  f i n d i n g s  inc l u d e : 
1 .  An ann ua l  p e a k o r  i n i t i at io n  o f  c l i n i c a l  r ab i e s  
c a s e s  dur i n g t h e  l at e  w i nt e r - e a r l y  s p r in g  wh i ch w a s  u s u a l l y 
s e p ar a t e d  f r o m  o t he r p e ak s  b y  s ev e ra l  mon ths  w i t h  few , i f  any , 
r e p o rt e d  rab i e s  c a s e s . 
2 .  T h e  ab un d an c e  o f  r a b i e s  s e r o p o s i t iv e  an im a l s  a mo n g  
s p e c i e s n o t  a s s o c i a t e d  w i t h  re p o r t e d  c a s e s  o f  c l i n i c a l  ra b i e s  
in any y e a r  o f  t h e  s t u dy . 
3 .  T he p r e s enc e o f  r ab i e s  s e ro p o s i t i ve a n i ma l s  i n  
a r e a s  o f  p a s t  o r  fut u re r e p o rt e d  rab i e s  c a s e s  b ut f r e e  o f  
any r e c en t  r e p o r t e d  c a s e s o f  c l in i c a l l y  rab i d  an i ma l s . 
B a s e d  o n  the s e  d a t a  t h e  s t udy cannot  o f f e r  a s in g l e  
mod e  o f  r ab i e s  t r ans m i s s i o n  a s  a n  al t e rn a t i v e  t o  b i t i n g  b y  
c l i n i c a l ly r ab i d  an i ma l s . The or e t i c a l l y , h o we ve r ,  t h e  ma j o r 
a l t e rn a t i v e s  may in c l ud e  such  in t r a s p e c i f i c  me t hod s a s  ( 1 )  
t r an s p l a c en t a J. i n fe ct i o11 ambn g p l ac e::1 t a l mammal s ,  ( 2 )  n e o ­
na t a l  in fe c t i on v i a  i n fe c t e d  mi lk c r  mat e rn a l  c o n t ac t , a n d  
( 3 )  ve n e r e a l t r an s r .  T h e  a l t e rn a t ive  m e t h o � s  p o s s i b l e f o r  
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b o t h  i n t r a - an d in t e r s p e c i f i c  t ran sm i s s i o n  in c l ud e ( 1 )  
ae r o s o l , ( 2 ) u r i n ary , ( 3 ) c a s ua l  b i t i n g  n o t  a s s o c i a t e d  w i t h  
a g gr e s s ive  b e h a vi o r ,  a n d  ( 4 )  in g e s t i o n  o f  r ab i e s  in fe c t e d  
t i s s u e , p r imar i l y  b y  c a r r i on fe e d in g . I t  i s  c on c e i vab l e  
t h a t  s e ve r a l  o f  t he s e  s e ve n mo d e s  o f  r a b i e s  t r an s mi s s i o n  
may o c c u r  c o n cur r e n t l y  w i t h in a r e as s uc h  a s  no r t he as t e rn 
T enne s s e e . 
An an al y s i s  o f  r ab i e s  t r an s mi s s i o n  in the  s t ud y  ar e a  
c an b e  b as e d  up o n  ( 1 )  t h e  o c c u rr e nc e  o f  repo r t ed c a s e s o f  
c l i n i c a l  r ab i e s  c a s e s  amo n g s k unk s  and ( 2 )  t he s e r um s ur ve y  
d a t a  amo n g  o p o s s ums . I n  s om e  w ay s  the s e  two s o ur c e s  s e em 
t o  p r e s en t  c o n f l i c t i n g  i d e as on r ab i e s  t r an s mi s s i o n .  T h e  
fo r me r c a t e g o r y  wou l d  s u g g e s t  t h a t  r ab i e s  i s  t r an s f e r r e d  
p r i ma r i l y  t o  adu l t  s kunk s du r i n g  l at e  w i n t e r - e a r l y  sp r i n g . 
H ow e v e r , t h e  d a t a from t h e  s e rum survey s ug g e s t  t h at s om e  
n e o n at a l  t ra n s mi s s i o n  o c c ur r e d  and t h at youn g o p o s s um s  w e r e  
e xp o s e d  a t  a fa i r ly un i fo rm r a t e  dur ing  t h e i r  f i r s t  ye a r  o f  
l i fe .  I t  i s  p o s s ib l e t h a t  o p o s s um s  s e rved a s  a r ab i e s  
s o ur c e  fo r s k unks  b y  s om e  o f  t h e  four me t h o d s  o f  i n t e r ­
s pe c i f i c  rab i e s t rans mi s s i o n  ment i o n e d above . Howe ve r , t h e  
f i r s t  t h r e e f o r ms o f  t ran s m i s s i on m i g h t  c o nc e ivab l y  p ro d uc e  
new rab i e s  in fe c t i o n s  du r in g  t h e  en t i r e  y e ar and a l s o  c r e a t e  
c l i n i c a l  rab i e s  i n f e c t i o n s  i n  a w i d e  v a r i e ty o f  s p e c i e s .  On  
the  o t h e r  hand , c a r r i on fe ed i n g  a s  a s ou r c e  o f  r ab i e s  mi ght 
be  l im i t e d  in  t i me to  t he l a t e  w i n t e r  mon t h s  wh e n  w i l d l i fe 
mo r t a l i t y mi g h t  b e  h i gh ,  s o me fo o d  s a u - c e s  wou l d  b e  s c a rc e , 
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a n d  fe e d in g  b e h av i o r  b y  s uch p o t en t i a l  s c ave n g e r s  a s  t h e  
s kunk wou ld b e  e x p an d e d  t o  in c l ud e  any a v a i l ab l e f o o d  
i t e m .  A d e t a i l e d  d i s cu s s i on o f  c a r r i on f e e d i n g  a s  a p o s ­
s ib l e  me a n s  o f  ra b i e s  t ran s mi s s i on i s  p re s ent e d  i n  Ap ­
p e nd i x  Q .  
I t  i s  p o s s ib l e  th a t  a c l o s e d int r a s p e c i  c cyc l e  o f  
r a b i e s  t r ans mi s s i on e x i s t e d  a mo r: g  s k un k s  in t h e  s t u dy a r e a . 
H ow e v e r ,  t h e  l o w  abun dan c e  o f  s kunk s s ug ge s t e d  b y  t he t r ap 
da t a  d o e s  n o t  fa v o r  t h e  i d e a  t h at  i n t r a s p e c i f ic c o n t a c t  am on g 
adu l t  s kunk s w a s  c o mmon . Wh i l e s uc h  c o n t a c t  may h av e  b e en 
unc ommon , o n e  o r  mo r e  o f  t h e  s e v e n  p o s s ib l e  mo d e s  o f  i n t ra ­
s p e c i f i c  r ab s t ra n s mi s s i on men t i on e d a b o v e  c ou l d ac count  
f o r  the  p r e s e nc e of  c l i n i ca l ly rab i d  s ku n k s i n  the  s t ud y  
a re a ,  and  t h e  l at e  w i n t e r  p e ak in c l i n i ca l  c a s e s  c o u l d h av e  
re s ul t e d from t h e  r e ac t iv a t i on o f  i n fe c t i on s  a c qu i re d  b y  
you n g  s k unk s o r  new i n  c t i on s  a c qu i r e d  b y  b re ed i n g  c on t a c t 
o r  c o��un a l  dennin g .  
Rab i e s  e xp o s ur e  amo n g  o p o s s um s  a p p e a r e d  t o  b e  qu i t e  
wid e sp re ad ,  an d i t  i s  p o s s ib l e  t hat  s om e  form o f  i n t r a ­
s p e c i fi c  me t h od s , w i th t he e xc e p t i on o f  t r an s p l a c e n t a l  
in fe c t i o n , func t i on e d  i n  rab i e s c i rc u l a t i o n . T h e  app a r e n t  
p r e s e n c e  o f  r ab i e s  s e r o po s i t ive  pouc h e d  y oun g a n d  v e r y  y ou n g  
i n d e pend ent o p o s sum s s u g g e s t s  s ome fo rm o f  n e on at a l  t r an s ­
mi s s i on . The  in c re a s e in the  rc en t a ge o f  rab i e s  s e ra ­
p o s i t  e op o s s ums a s  t h e y  a g e d f ro m  s ub ad u l t s  t o  adu l t s  su g ­
g e s t s  t h a t  a d d i t i o n a l  r a b i e s t ra n s m i s s i o n o c c ur re d  d ur i n g  
t he f i r s t  l'ii n t e r  i n  t h e  l i ve s o f  many opo s sum s . T h i s  r a b i e s  
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i n fe c t i o n  may have o c c ur re d  b y  v e n e r e a l , a e r o s o l , ur i n a ry , 
c a s ua l  b i t i n g , o r  c a rr i on fe e d i n g  t r a n s m i s s i on . Vene r e a l  
t ra n s m i s s i o n  m a y  h ave b e e n  o f  l im i t e d  s i gn i f i c anc e b e c a us e  
t h e r e  was  a s t e a dy i nc r e a s e  i n  t he p e r c e n t a g e  o f  rab i e s  
s e r op o s i t ive op o s s ums ov e r  s ev e r a l  j uv e n i l e  and s ub ad u l t  
we i ght  c l as s e s  ( T ab l e  4 4 , p a g e  1 8 8 )  whi c h  i n di c a t e d  t h a t  
many youn g o p o s s ums w e r e  e xp o s e d  t o  r ab i e s  p r i or t o  t h e i r  
f i r s t  b r e e di n g  s e a s o n . Rab i e s t rans mi s s i on b y  a e r o s o l  and 
u r i n e  may no t h ave b e e n o f  ma j o r i mp o r t an c e . T h e  r ab s 
rus may no t r e m a i n  i n fe c t ive f o r  l o n g  p e r i od s  ou t s i d e  t h e  
b o dy . B r un e r an d G i l l e s p i e  ( 1 9 7 3 : 1 1 5 2 )  s t at e d  t h a t  t h e  
rab i es v i rus i n  thin  l ay e r s  i s  r e ad i l y  ina c t iv a t e d b y  u l t r a ­
v i o l e t  l ig h t  and t h a t  t h e  v i ru s  in d r i e d  s a l i v a  l o s e s  
v i ru l e n c e  w i t h i n  a few  h o ur s a t  o r d in a r y  t e mp e r a t ur es . 
The r e fo r e , su n l i gh t  c ou l d  d e s t ro y  the  i n fe c t i v i t y  o f  t h e  
r ab i e s  v i ru s . A ma j o r ro l e  for  c a s u a l  b i t i n g  i n  s i tuat i o n s  
n o t  a s s o c i a t e d  w i t h  t h e  b r e e d i n g  s e a s on may a l s o  b e  d ou b t ­
fu l .  L a y  ( 1 9 4 2  : 1 4 9 ) s t a t e d  t h a t  " o p o s s ums ne r a l l y  d e n  
and fe e d  a l on e ,  b ut a re t o l e r an t  t o  n e i g hb o r s . "  
C a r r i on fe e d  g i s  a v i ab l e  p o s s ib i l i t y  for rab i e s  
t r an sm i s s io n  amo ng o p o s s ums . T h e  e xp e r iment a l  e v i d e nc e f o r  
o r a l  t r a n s m i s s i o n  o f  r ab i e s  i s  g iv e n  i n  App en d i x  Q .  T h i s 
f o r m  o f  r ab i e s  c i r cu l a t i o n amo n g  o p o s s um s ma y r e s u l t  from  
s ev e ra l  c h a r ac t e r i s t i c s  of  o p o s sum e c o l o gy .  F i rs t , o p o s s um s  
may l i ve at h i gh d en s i t i e s  ( H o l me s  and S an d e r s on 1 9 6 5 : 2 9 0 ,  
L ay 1 9 4 2 : 1 5 1 , F i t ch and S a nd i d ge 1 9 5 3 : 3 3 4 - 3 3 5 )  and t he home 
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ran ge s o f  o p o s sums may o v e r l ap t o  a l a r g e e x t en t  ( F i t c h  
and S h i r e r  1 9 7 0 : 1 7 4 ) . S e c on dl y , op o s s um s  a r e  o mn i v o r e s  
wh i c h  ma y ed  on c a r r i o n  ( Reyno l d s  1 9 4 5 : 3 6 9 , L ow e ry 1 9 7 4 :  
6 0 ) . Th i rd l y ,  op o s s ums may de ve l op sub c l i n a l  rab  s i n ­
fe c t i on s  ( B a r r  1 9 6 1 : 3 2 ) . B a s e d  on t he s e  c on s i d e r a t i o n s  i t  
i s  po s s ib l e t o  hypo t he s i z e  t h a t  a ft e r  a rab i e s i n f e c t e d  
opo s s um d i e s , t h e  c a rc a s s c o u l d  b e  c o n s ume d b y  o t he r  o p o s ­
sums and an invi s ib l e  c h a i n  o f  r a b i e s  in fe c t i on e s tab l i s he d .  
T h e  p re c e d in g  d i s c us s i o n  r e ga rd i n g  r a b i e s  t ra n s m i s s i on 
i s  l a r ge l y  s p e cu l at i v e . T h e  ac cumu l at e d  d a t a  o f  t he p r e s e n t  
s t udy s ug ge s t  t h a t  s o me mod e ( s )  o f  r a b i e s  t r a n s m i s s i o n  o t h e r 
t h a n  t h e  c l a s s i c b i t e  r ou t e  d i d  e x i s t amon g  the wi l d  and 
ral  an ima l s i n  t h e  s tu dy a r e a .  The p re c i s e  n a t u re of  s uc h  
a l t e rn a t i ve t ran s mi s s i on rou t e (s )  c ou l d  n o t  b e  de t e rm i ne d ,  
but  t h i s imp o r t ant e l e m e n t o f  s y l v a t ic rab i e s  e c o l o gy c e r ­
t a i n l y  d e s e r ve s  fur t h e r i nve s t i g a t i on . 
The  t h i rd and f i n a l  i s sue o f  r ab i e s  e c o l o gy invo l v e s  
t h e  c t or s whi c h may s e rve  t o  i n i t i at e  c l i n i c a l  r a b i e s  f o l ­
l o w i n g  the  e s t a b l i s hment o f  a r ab i e s  in f ec t i o n . T h i s  s ec t i o n  
o f  t he di s cu s s i o n  h a s  su g g e s t e d  t h a t  r a b i e s  may b e  m a i n ­
t a in e d  a s ymp t o ma t i c a 1 l y  b y  memb e rs o f  s e v e r w i 1 d l i  
s p e c ie s  and t r an s mi t t e d  b y  me ans  o th e r  t h an t h e  v i c i o us  
b i t in g  a t t a c k s  a s s o c i a t e d  w i th t he c l i n i c a l  d i s e a s e .  T ak e n  
t o g e the r , t he s e  the o r i e s  may b e  e x t rap o l a t e d t o  s u gg e s t  
t h a t  c l i n i c a l  r a b i e s  i s  n o t  an in t e g r a l  p a r t  o f  r ab i e s  
e c o l og y . I f  t h e ec o l o gy o f  rab i e s  wa s d i c t a t e d b y  an unb r o k en 
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c h a i n  o f  ran do m  b i t in g  a t t a c k s  b y  c l in i c a l l y  rab i d  an imal s ,  
t h e n  d i s t i n c t  p at t e rn s  o f  r e p o r t e d  r ab i e s  c a s e s  s p e c i e s , 
t i me , and s p a c e  m i gh t  n o t  e xi s t . H ow ev e r , the  d at a  on r e ­
p o r t e d  r ab i e s  c a s e s  in t he s t u dy a r e a s u g g e s t  t h a t  c l i n i ­
c a l  r ab i e s , a s  an ove rt  d i s e a s e  e nt i t y , w a s  c l u s t e r e d  i n  
s p e c i e s ,  t ime , and s p a c e . Suc h c l us t e r in g may i n d i c a t e 
t h a t  c e r t a in fa c t o r s  s e rved  t o  i n i t i at e  c l i n i c al r ab i e s  
f r o m  o n l y  a s e gme nt o f  t he a n i ma l s  i n fe c t e d  c on t inu ou s l y  
o v e r  a w i d e  a r e a . 
P e rh ap s  t he mo s t  i n t r i gu i n g  a s p e c t  o f  c l i n i c a l  r ab i e s  
w a s  t he p r e d o m i n an c e  o f  r e c o gn i z e d c a s e s  i n  o n l y  o n e  s pe c i e s , 
the s t r i p e d s k un k . The s e ru m  s ur ve y  dat a s u g g e s t e d  t h a t  
b o t h  c a t s  a n d  op o s s um s  w e r e  e x po s e d  t o  t he r a b i e s  vi rus , 
b ut s uc h  e x p o s ur e s  app a r ent l y  d i d  no t re s u l t  i n  many c l i n i c a l  
r ab s c as e s . S uc h  a s i t ua t i o n  c o u l d  re s u l t from e i the r ( 1 )  a 
s p e c i a l  p a t h o ge n i c  n s t ra in" o f  t he r ab i e s  v i ru s  c i rcu l a t e d 
in t ra s p e c i al l y  amo n g  s kun k s  wh i l e  a l e s s  p a t ho g e n i c  t yp e  o f  
r ab i e s  w a s  p r e s e n t  a mo n g  op o s s ums and c a t s  o r  ( 2 )  a s i n g l e 
t y p e  o f  the  r ab i e s  v i rus w i t h  a s p e c i a l  v i r us - ho s t re l a t i on -
ip  w i t h  s kunk s whi ch w a s  me d i a t e d b y  mut u a l  e vo l u t i o n  a n d  
c o n du c i ve t o  p r o d uc i n g  c l i n i c a l  r ab i e s  c a s e s  und e r  c e r t a i n  
e nv i ro nment a l  c i rcums t anc e s . T h e  p r e s ent  s tu dy d i d  n o t  
i n ve s t i g a t e  t h e  an t i ge n i c  nat ure o f  t h e  rab i e s  v i r us i n  t h e  
s t u dy a r e a , b ut t he fac t o r s ' r e s p on s i b l e  f o r  t he appa r e n t  
c o n c e n t r a t i o n  o f  c l i n i c a l  rab i e s  in  a s i n g l e s p e c i e s  a f t e r  
o t h e r  s h i  s i n  t ma j o r r ab i e s  ho s t  e c i e s  a r e  c er t a i n l y  
c r i t i c a l  in  und e r s t an d in g t h e  e c o l o gy o f  rab i e s  and t h e y  
me r i t  m o r e  comp r e h e n s ive  inv e s t i g at i o n s  i n  th e fut u re . 
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T he fa c t o r  o f  t ime in t h e  e c o l o gy o f  r a b i e s  wa s a l s o  
int e r e s t i n g . T h e  o c cur re n c e  o f  r e po r t e d  s ku nk rab i e s  c a s e s 
w i t h in t h e  s t udy are a in  t im e  s e emed  d ep e nd e n t  o n  t hr e e  
fac t o r s . T he s e  fac t o r s  w e r e  ( 1 ) a p e r i o d  o f  y e a r s  s u f f i c i en t  
fo r rab i e s  in f e c t i o n  amon g s k unk s to mov e  i n t o  t h e  a re a from 
that  part  o f  t h e s tudy r e g i on wh e re t h e  e ar l i e s t  s kunk r ab i e s  
c a s e s  w e r e  re p o rt e d , ( 2 ) a mul t i - ye a r  cy c l e  w i t h  p e ak s  o f  
r e p o r t e d  c a s e s s e p a r at e d  b y  f r o m  two  t o  four ye a r s , an d ( 3 ) an 
annu a l c y c l e  w i t h  p e ak s  o f  re p o r t e d  s kunk r ab i e s  c a s e s  i n  
l at e  w i nt e r - e ar l y  s p r in g . The  va r i o u s  fac t o r s  wh i c h may h a ve 
in fl uenc e d  t h e s e  t emp o r a l  p at t e rn s  and t re nd s  have b e en d i s ­
c u s s e d  p r e vi ou s l y , b ut t h e y  s e e m  t o  s ug g e s t t h a t  s om e  
at t r i b ut e ( s )  o f  t h e  ho s t  p o pu l at i o n  in f l uen c e d  t h e  t emp o ra l  
p at t e rn o f  c l i n i c al rab i e s  c as e s . The c o n c e p t  t h at t h e  
t emp o r a l  p a t t e r n  o f  c l i n i c a l  r ab i e s  c a s e s  wi t h i n  a g iv e n  
s pe c i e s  may have b e en i n f l u e n c e d  b y  ch a r ac t e r i s t i cs i nt r i n s i c  
t o  t h at s p e c i e s  i s  re i n f o r c e d  b y  dat a wh i c h  s u g ge s t  t h a t  t h e  
ep i z o o t i o l o g i c a l  p a t t e r n  o f  c l i n i c a l  r ab i e s  chan ge d ,  t o  s ome 
e x t e nt , a s  t he ma j o r rab i e s  h o s t  s pe c i e s  s h i f t e d .  T he c o n ­
c e p t  th at d i f f e rent  h o s t  s p e c i e s  have d i f f e r e n t  pa t t e rn s  o f  
c l i n i c a l  r ab i e s  inc i d enc e wou l d  s u g ge s t  t h a t  s o me h o s t 
fac t o r s , p e rhap s in  con j un c t i on w i t h  r ab i e s  v i ru s  mod i f i ca ­
t i on , s t r o n g l y i n f l u e n c e d  ! h e  o c c u rre n c e  o f  c l i n i c a l  r ab i e s  
c as e s  in t i me . 
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The  s p a t i a l  p a t t e rn am on g re p o r t e d  rab i e s  c a s e s ap ­
p e a r e d  t o  b e  d e p e n dent on two fac t o r s . The s e  fa c t or s  w e r e 
( 1 )  mac r o fo c i  wh i c h  d e ve l o p e d  w i t h in t h e  v a l l ey po r t i on o f  
the  s t udy re g i on fo l l ow in g  t h e  rad i at i on o f  r ab i e s  in f e c t i o n  
amon g s kunk s  and ( 2 ) m i c r o fo c i  wh i c h  d e ve l o p e d w i t h in t h e  
s t udy a r e a .  W i t h in t h e  s t udy are a i t  w a s  no t e d th at  t h e 
mi c r o f o c i  we re n o t  t h e  e xc l u s iv e  r an g e  o f  e i th e r t he rab i e s  
vi rus  o r  t h e  ma j o r h o s t  s p e c i e s , t he s t r i p e d  s kunk . T he r e ­
fo r e , i t  m ay b e  p o s tu l a t e d  t h a t  s o me e n v i r o nme n t a l  a t t r i b u t e 
o f  t h e s e  m i c r o fo c i ,  e i t he r  t h ro u gh a p o s i t iv e  o r  n e g a t i ve 
i n f l u e n c e  on s t r i p e d s ku nk s , d i c t at e d  t h e  o c c ur re n c e  o f  
c l i n i c a l  r ab i e s  c a s e s  in s p a c e . A h i g h l y  s p e c ul at i ve t h e o ry 
wou l d  b e  t h a t  t h e  m i c r o fo c i  w e r e  are a s  whe r e  s kunk s h a d  
e x t end e d  l i fe s p an s  wh i c h  w e r e  s uf f i c i en t  t o  al l ow r ab i e s , 
a s  a s l ow v i rus  in fe c t i on , t o  r e a c h  the  c l i n i c a l  s t a g e . 
An o t h e r s u g g e s t io n  wou l d  b e  t ha t  t h e  m i c ro fo c i we r e  a r e a s  
o f  s ub o p t i m a l  s kunk hab i t at  whe r e  a v a r i e t y  o f  s t re s s e s r e ­
duc e d  d i s e as e r e s is t an s e  an d / o r  a l t e r ed b e havi o r . Are as  o f  
s ub op t i m a l  hab i t at m i ght  p roduc e mo r e  commun a l  d en n in g , m o r e  
an i m a l  c on t a c t  due t o  l o n g e r  f o r ay s  for  fo o d , mo r e  ma lnut r i ­
t i on , and mo r e  r e l i anc e on c a r r i on f e e d i n g . H ow e v e r ,  t h e  
p re c i s e  envi r on me n t a l  d e t e r m inant s wh i c h  p r o d uc e d  b o t h  t h e  
mac r o - and m i c r o fo c i  c o ul d no t b e  de t e rm i n e d , a n d  t he e nt i r e 
l an d s c ap e  e p i z o o t i o l o g y  o f  rab i e s  in no r th e as t e rn T enne s s e e  
s ho u l d b e  e x am in e d  i n  g re s t e r  d e t a i l b y  futur e  inv e s t i g a t i on s . 
I n  su�mary , t he p r e s e n t s c udy wou l 6  s u g g e s t th at  t h e  
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o c c u r r e nc e  o f  c l i n i c al r ab i e s wa s d i c t a t e d  b y  f ac t o r s  o t h e r 
t h an t he me re  t ran s fe r  o f  t h e  rab i e s  v i rus . T h e  s t u d y  wo u l d  
t en t at i ve l y  p ro p o s e  t h a t  c l i n i c a l r ab i e s  i s  a n  a n o ma l y  wh i ch 
o c c ur s in fre quent l y  among man y  s ub c l i n i c a l  r ab i e s  i n f e c t i on s . 
Fur t h e rmo r e , t he s t udy w o u l d p o s t u l a t e t h a t  m o s t  r ab i e s  i n ­
f e c t i o n s  a re n o t  ac qui re d t h rou gh a v i c i o us b i t ing  a t t ac k  
a s s o c i a t e d w i t h  c l in i c a l  rab i e s  e xc e p t  dur i n g  l a r g e  r ab i e s  
e p i z o o t i c s  wh i c h  are  t he ms e l v e s an oma l o us s i tu a t i o n s . T h e  
p r e s enc e o f  a s p e c i a l  v i ru s - h o s t r e l a t i o n s h ip h av e  re ­
s ul t e d  i n  t he p r e d o m i n an c e  o f  s kunk s amon g c l i n i c a l  rab i e s  
c as e s . T h e  r e s t r i c t i o n  o f  c l in i c a l  rab i e s  c a s e s  i n  t ime  and 
s p a c e  may have r e s ul t e d  from a numb e r  o f  f a c t o rs s u ch a s  
e n v i r o nm e n t a l  s t r e s s e s  l oc a l i z ed in t ime a n d  s p ac e an d / o r  
t h e  c h a r a c t e r  o f  h o s t  p o pu l a t i on i mmun i t y .  H ow e ve r , muc h 
wor k  r e ma i n s  b e fo re t h e s e  c r i t i ca l  a s p e c t s  o f  rab i e s  e c o l o gy 
c an b e  t ru l y  e luc i da t e d .  
Much o f  t h e  dat a g a t h e r e d  i n  th i s  s tu d y  may r a i s e  m o r e  
que s t i on s  t h a n  th e y  a n s w e r ,  b ut t he s e  f d i n g s  may s e rve t o  
c a s t d o ub t on o l d  th e o r i e s , i nd i c a t e  n ew d i re c t i o n s  fo r 
fut ur e wo r k , and s t i mu l a t e  r e s e a rc h e r s t o  s e ek n ew an s we r s  
c onc e rn i n g  t h e  e n i gm a  wh i ch C h a r l e s  D arw in r e f e rr e d  t o  a s  " s o  
s t ran g e  and d r e ad fu l  a d i s e a s  ' ( D arw in 1 8 3 9 ) . I f  t h i s  s t udy 
shou l d  o n l y  s e rve t o  g e n e r at e n ew e a s on t h i s  o l d  p r ob l e m ,  
i t  w i l l h ave  fu l f i l l e d  i t s u l t i ma t e  ob j ec t iv e . 
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CHAP T E R I V  
COX CLUS I ON S  
T h e  ma j o r c o n c l u s i o n s o f  t h e  s t udy w e r e  d i re c t e d  i n  
r e s p on s e  t o  t h e  s i x s t udy ob j ec t i ve s . The  c o n c l u s i on s  w e r e : 
1 .  The s tudy c on c l ud e d  t h a t  c l i n i c a l  r ab i e s  w i t h i n 
the  s t udy r e g i on w a s  a dyn am i c  d i s e a s e  en t i t y . T h e  mo s t  p ro ­
noun c e d  chan g e s in t he ep i z o o t i o l o gy o f  c l i n i c a l  r ab i e s in ­
v o l v e d  t h e  ma j o r  ho s t  s p e c i e s  amo n g  re p o rt e d  c as e s . T h e  
ma j o r h o s t s p e c i e s  o f  c l i n i c a l  rab i e s  ch an d f r o m  t h e  do g ,  
t o  t h e fox , an d mo s t  r e c en t l y  t o  t h e  s kunk . T h e s e  s h i ft s  i n  
t h e  ma j o r  rab i e s  h o s t app e a r e d  t o  i n vo l v e  a g r adual  re du c t i o n  
i n  t h e  numb e r  o f  c o un t i e s  e e ri en c in g  rep o r t e d rab i e s  c as e s , 
and t h e r e  w e r e  s o me a l t e r a t i o n s  in t h e  s e c t i o n s  o f  the  s t u dy 
re g i o n  w i t h  r ep o r t e d  r a b i e s  c as e s . T h e  s h i f t  from t h e  
p e r i o d  o f  f o x  rab i e s  t o  s kunk rab i e s  app e a r e d  t o  r e s ul t i n  a 
c h an ge f r o m  y e a r l y  c a s e s  o f  r ab i d  an i ma l s  t o  a p e r i o d i c i t y  
o f  r ab i e s  c as e s s e p a r a t e d  b y  two  t o  fo ur y e a r s . The  e x a c t  
me an s wh e r e b y  r a b i e s  w a s  in t r o du c e d  i n t o  t h e  s kunk p o pul a t i o n  
r em a i n  unc l e a r ,  b ut t h e  i n i t i a l  rep o r � s o f  r ab i d  s k unks  
o c c ur r e d i n  a r e as  w i t h  a v e ry p e r s i s t en t  fox  r ab ie s  p r o b l em .  
A ft e r  t h e  i n i t i a l  o c cu r r e n c e  o f  c l in i c a l l y  r ab i d  s kunk s  i n  
t h e  s t udy r e g i o n , c a s e s  o f  r ab i d s kunk s  ap p e a r e d  t o  rad i a t e  
s ou t hw ard i n t o  no r t h e a s t e rn •Tenne s s e e . At t h e  p r e s en t  t i me 
t h e  p r e c i s e  r e a s o n s  fo r t he s e  ma j o r c h an g e s in t he e p i z o o t i o l o g y  
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o f  r ab i e s c ann o t  b e  d e t e rmine d ,  b ut t h e  s t udy d i d  c on c l ud e 
t h a t  s uc h  p ro n o unc e d  c h an g e s  we r e  n o t  d i c t a t e d  s o l e l y  b y  
b i a s e s  i n  t he r a b i e s  re p o rt i n g  s y s te m .  
2 .  The s tu dy c o n c l ud e d  t h a t  re c en t  r ep o r t e d  r ab i e s  
c a s e s  w i th i n  the  s t udy a r e a  we r e  n o t  ran do m l y  d i s t r ibu t e d  i n  
s p a c e . O n  a l a r ge s ca l e C o c k e  C ounty was  e n t i r e l y  fre e o f  
re p o r t e d  r ab i e s  c a s e s , pe rh ap s  a s  a r e s u l t  o f  t he l a r g e  
r i v e r s ys t ems wh ich may have  i nt e r rup t e d  the  s o u t h w a rd m o v e ­
m e n t  o f  r ab i e s  i n fe c t i on amo n g  s k unk s . W i t h in t h e  o t h e r  two 
c ou n t i e s  t h e  e a r l i e s t  o r  o n l y  rep o r t e d  r ab i e s  c a s e s o f  e ac h  
y e a r  o c cu r re d  t h in r e l a t i ve l y  l o c a l i z e d a r e a s wh i c h  w e r e  
c on s i d e r e d  t o  b e  m i c r o f o c i  o f  c l i n i c al r ab i e s . T h e s e  mi c ro ­
fo c i  w e r e  n o t  u n i que  in t h e  p r e s en c e  o f  r ab i e s  s e rop o s i t i ve 
an i ma l s ,  s t r i p e d  s k unk s inh ab i t a t i on , t h e  p r e s e n c e  o f  human 
p o p u l a t i o n  c en t e r s , r e c o g n i z e d c a ve s , o r  ma j o r t op o g raph i c a l  
fe a t ur e s . S t a t i s t i c a l l y , t h e s e  m i c ro c i  o f  c l i n i c a l l y  r ab i d  
s kunk s we re ( 1 ) f a rt h e r away from ma j o r  l a k e s and r i ve rs and 
( 2 )  f r e e r  o f  fo r e s t /w o o d l an d  c o v e r  t h an a r e a s  w i t h s t ri p e d  
s kunk s no t a s s o c i a t e d  w i t h  re p o r t e d  s k unk r ab i e s  c a s e s . 
Wh i l e  t he d e g r e e t o  whi ch t h e s e  mi c ro f o c i w e r e  p r e fe r r e d  o r  
s ub o p t i m a l  s t r i p e d s k unk h ab i t at c o u l d  n o t  b e  d e t e rm i ne d ,  
t h e s e  a r e a s  may h ave con t a i n e d  env i ronmen t a l f e a t u r e s  c ond u ­
c i ve t o  t he a c q u i s i t i o n  o r  r e a c t i va t i on o f  r ab i e s  i n fe c t i on s . 
Th e i l u r e  t o  c ap t u r e  s t ri � e d  s kunks i n  4 5  o f  t h e  4 8  t r ap 
a r e a s  s ug s t s  t h at t he m i c ro fo c i w e r e  n o t  un i que in s t r i p e d  
s kunk p o p u l a t i on d e n s i t y . 
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3 .  T h e  s tudy c o n c l u d e d t h a t  r e c e n t  re p o r t e d  r ab i e s  
c a s e s  w i t h i n  t h e  s tu dy a r e a  w e r e  n o t  randomly  d i s t r i b ut e d  
a mo n g  t h e  mont h s  o f  t h e  ye a r . T h e  annua l p e a k o f  r e p o rt e d  
rab i e s c a s e s  o c cu r r e d  dur i n g  t h e  Mar c h - Ap ri l  p e r i o d , and 
d u r i n g  fo ur o f  t h e  f i ve y e a r s  b e tw e e n  1 9 7 2 and 1 9 7 6  t h e  
i n i t i al r e p o r t e d  r ab i e s  c a s e  o f  t h e  ye a r  o c c u r r e d du r i n g  t h i s  
two - mo n t h  p e r i o d . T h e s e  d a t a s u g g e s t  t h a t t h e  r ab i e s  v i rus 
w a s  not t r a n sm i t t e d  t h ro u g hout t h e  y e a r  by me ans  o f  b i t e  
t r an s m i s s i o n  from c l i n i c a l l y  rab i d  an i ma l s . W i t h i n t h e  s tudy 
area s om e  f o rm o f  b io l o g i c a l  r e s e rvo i r  me chan i s m  such a s  s ub ­
c l i n i c a l  rab i e s  i n fe c t i on s  may nave ma i n t a in e d the  v i ru s  dur ­
i n g  t h e  l a t e  summe r t o  mi d -w i n t e r  p e r i o d . I t  re m a i n s  unc l e a r 
a s  t o  whe t h e r  t h e  l at e  w i n t e r  up s u r ge in rep o r t e d  r ab i e s  
c a s e s  r e s u l t e d  f r o m  n e w l y  ac qui r e d  i n f e c t i on s  p ro c e e d i n g  
d i re c t l y  int o t h e  c l i n i c al d i s e a s e  o r  t h e  r e ac t i va t i on o f  
l a t e n t , l o n g - t e rm rab i e s  in fe c t i o n s . The app a r e n t  p e a k  in  
c l i n i ca l  rab i e s  c as e s  amon g s k un k s  c o i nc i d e s  ro ughl y w i t h  t h e  
t ime o f  ( 1 )  s t r i p e d  s kunk b r e e di n g  ac t i v i t i e s , ( 2 )  t h e  mo s t  
l i k e l y  t i me fo r i n t r a - anc i n t e r s p e c i f i c  c ommu n a l  d enn i n g , a n d  
( 3 ) a p o s s ib l e  t i me o f  p o o r  fo o d  s up p l i e s  an d d i m i n i s he d f a t  
r e s e r ve s wh i c h  m i gh t  i n c r e a s e  mo r t al i t y , a l t e r  f e e d i n g  h ab i t s , 
an d i nc r e a s e t h e  r e l i a n c e  o f  s kunk s  on s c ave n g i n g . The  e x t en t  
t o  wh i ch any o n e  o r  a l l o f  t h e  ab ove fa c t o r s  c on t r ib ut e d  t o  
t h e  annua l  p e ak o f  c l i n i c a l l y  r ab i d  s k un k s  c ou l d n o t  b e  
d e t e rmine d .  
4 .  The  s tudy w a s  unab l e  t o  d e t e rm i n e  the  r o l e  o f  s e x 
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up o n  t h e  i n c i de n c e  o f  c l in ic a l  rab i e s  amon g s t r i p e d s kunk s , 
b ut the  ma j o r i ty o f  re p o r t e d  s kunk rab i e s  c a s e s  app a r e n t l y 
o c c u rr e d amo n g  a dul t s . T h e  ge n e r a l  ab s e nc e  o f  c l in i c a l  
s kunk r ab i e s  c a s e s  i n  the  fal l o f  the  ye a r  may h a v e  r e ­
f le c t e d  a s m a l l j uv e n i l e  s k unk popul a t i on , and  i nd i re c t l y  
i n d i c a t e d  a s ma l l b re ed i n g  p o p ul a t i o n  o f  s kunk s i n  t h e  s tu d y  
a r e a . A b a s i c c o nc l u s i o n  o f  t h e  s tudy wa s t h a t  s t r i p e d  
s kunk s  w e re n o t  abundan t i n  t h e  s t udy a r e a  i n  s p i t e  o f  t h e  
f a c t  t h a t  4 7  s k unk rab i e s c a s e s  we re  re p o r t e d  dur i n g  the 
1 9 7 2 - 1 9 7 6  p e r i o d .  
T h e  l im i t e d  d at a on s kunk p o p u l a t i on dynam i c s  sug ­
g e s t e d  s e ve r a l  t en t a t i ve c o n c l us i on s  r e g a r din g t h e  i n t e rr e l a ­
t i ons h i p b e tw e e n  skunk ab undan c e  ( as in d ic a t e d  b y  th e c o l ­
l e c t i on o f  s kunk pe l t s  b y  c omme r c i a l t rappe r s )  a n d  the i nc i ­
d e n c e  o f  r e p o r t e d  s kunk rab i e s  c as e s . T h e s e  c onc l u s i on s  w e r e : 
( 1 )  T he t rans i t i o n o f  t h e  s kunk f r om an in c i de n t a l  
rab i e s  ho s t  t o  t h e  maj o r  rab i e s ho s t  sp e c i e s  f o l l owe d s e ve r a l  
y e a r s  o f  d e c l i n e  i n  s kunk abundan c e . 
( 2 )  The  p e r i o d i c  u p s u r ge s in  r ep o r t e d  s k unk rab i e s  
c a s e s  d i d  not  ap p e a r  t o  b e  d en s i ty d e p e n d e n t  phe n o me n a  i n  
t h e  s en s e that  t h e y  o c cu r r e d  dur in g p e ri od s  o f  a b n o r ma l l y  h i gh 
s kunk p o p u l a t i on c e n s i t i e s . 
T h e s e  tw o t en t a t i ve c on c lu s i on s  s u g ge s t  t h a t  t h e  i n i t i a l  
o c cu r r e n c e  o f  c l in i c a l l y  r ab i d  s k unks  may h av e  o c cu r r e d  1n  
p o p u l a t i o n s  e xp e r i e nc i n g  de c l i r. e  cue to  s o me t yp e  of  e nv l � on ­
men t al s t re s s , and that t h e  pe r i c i i c i t y  o f  t h e  m i n o r  s k unk 
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rab i e s  ou t b r e a k s  may have  b e en re l at e d  to a l t e ra t i on s  in  t h e  
pop u l a t i o n  immune s t a t u s  o r  p e r i o d i c  i n flux e s  o f  s kunks f r om 
o t he r  a r e a s . 
5 .  T h e  s tudy c o n c l u d e d  t h a t  s om e  o p o s s ums and fre e ­
roam i n g  dome s t i c  c a t s  c ap t u r e d in t h e  s t udy a r e a  w e r e  r ab i e s  
s e r o po s i t i ve , an d o n e  o f  t h e  t h r e e s t r i p e d  s kunk s  t e s t e d w a s  
r ab i e s  s e r o p o s i t i ve . Amo n g  t h e  s e ven r ab i e s  s e ro p o s i t i ve 
op o s s um s  t e s t e d , one h a d  r ab i e s  an t i g e n  in a s amp l e  o f  i t s  
s a l i va r y  g l and . B e c aus e s e rum s amp l in g  w as mo r e  e x t e n s i ve 
amo n g  op o s s ums , d at a r e g a r d i n g  t h i s  s p e c i e s  fo rm e d t h e  b as i s 
fo r a n al y z i n g  t h e  s e rum s ur v e y . T h e  s t u dy c o n c l u d ed t h a t  
s ome o p o s s um s  may b e  e xp o s e d  t o  r ab i e s  a s  n e o n a t e s , b u t  t h a t  
a dd i t i on a l  exp o s u re s o c c u r r e d  dur i n g  b o t h  t h e  j uven i l e  and  
s ub adul t a ge c l as s e s . B y  th e t im e  o p o s sums reach  adul t h o o d , 
i t  i s  conc e i va b l e  t h a t  p ra c t i c a l l y  t h e  e n t i r e  a ge c a t e g o ry 
may have  b e e n  e x po s e d  t o  the  r ab i e s  v i r u s  wi th app rox imat e l y 
1 5  t o  2 0  p e r c en t  o f  t h e  an i ma l s  f o rm i n g  d e t e c t ab l e  a n t ib o d i e s . 
The s e x o f  o p o s s ums d i d  n o t  app e a r  t o  in fl uen c e  t h e  d e g r e e o f  
rab i e s  e xp o s u r e . The  s t u d y  c o n c l ud e d  t h a t  c l i n i c a l l y r ab i d  
s kunk s w e r e  not  t he mo s t  l i k e l y  s ourc e o f  rab i e s  e xp o s ure 
amon g o p o s s ums , and that  s ome fo rm of  int r as p e c i f i c  rab i e s  
t r an s mi s s i on among o p o s s ums w a s  a p o s s i) i l i ty . T h e  d e g r e e 
to w h i ch r ab i e s  infe c t e d  op o s s ums may have  s e rve d a s  an 
in t e r s pe c i fi c  d i s s em in a t o r  o f  rab i e s  c o u l d  n o t  b e  de t e rm i n e d .  
B a s e d  o n  the  s e rum s ur ve y  d a t a  t h e  s t� dy c on c l ud e d  
th at  t h e  r ab i e s  vi rus w a s  m a in t a ine d i n  the  s t ud y  a r e a  
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t h r o ugh out t h e  ye a r s  o f  t h e  s tudy , and t h a t  t h e  v i rus w a s  
c i rc u l at e d  in  a r e a s  o t h e r  than  t h e  m i c ro f o c i o f  r e po r t e d  
r ab i e s  c a s e s . C e rt a in p a r t s  o f  t he s t udy a r e a  h a d  r e l a ­
t i ve l y  h i gh l e v e l s  o f  r ab i e s  s e r o p o s i t ive op o s s ums wi t hout  
any re p o r t e d  r a b i e s  c a s e s , and  t h e s e  a r e a s  were  s i tuat e d  in  
p a r t s o f  the  s t udy a r e a wh e r e  an abun d an c e  o f  c l i n i c a l l y  
rab i d  an ima l s mi ght  b e  exp e c t ed t o  p ro d u c e  s om e  r e p o r t e d 
c a s e s . B e c a u s e  r ab i e s  s e r op o s i t i ve a n im a l s  we r e  w i d e l y  
d i s t r i b ut e d  and  p r e s e n t  dur i n g  e ac h  ye a r  o f  s amp l i n g , the 
s t udy con c l ud e d  that t h e  s e r um s ur v e y  dat a w e r e  not s u f ­
f i c i e n t  fo r t h e  p re c i s e  p r e d i c t i o n o f  t h e  t i me and p l a c e  o f  
c l i n i c a l l y  rab i d  an i ma l s . 
6 .  T h e  d a t a  ac cumu l at e d du r in g  t h i s  s tu dy d i d  n o t  
p e rm i t  t h e  e s t ab l i s hment  o r  r e j e c t i on o f  any s i n g l e  c on c e p t  
r e g a r d i n g  t h e  ep i z o o t i o l o gy o f  r ab i e s  i n  w i l d l i fe p opu l a t i on s , 
b ut t h e  da t a  d i d  al l ow f o r  l im i t e d s p e c u l a t i o n s  c on c e rn i n g  t h e  
t h r e e m a j o r  e l e me n t s  o f  r ab i e s  e c o l o gy . F i r s t , t he s tu d y  
po s t u l a t e s  t h a t  t h e  r ab i e s  vi rus m a y  h a v e  b e e n ma i n t a in e d  b y  
me a n s  o f  s ub c l i n i c a l  in fe c t i o n s  in many m e mb e r s  o f  the  m a j o r  
h o s t s p e c i e s , the  s t r i p e d s kunk , an d o t h e r  s p e c i e s  n o t  
a s s o c i at e d  w i t h  re c o g n i z e d  c a s e s  o f  c l in i c a l  rab i e s . 
S e c ond l y , t h e  s t u dy p o s t ul at e s  t h a t  i f  c l in i c a l  r ab i e s  i s  an 
in f r e q ue n t  out c ome of rab i e s  in fe c t i on , t h en rab i e s  t r a n s ­
m i s s i o n  mus t  o c c ur p r i ma r i l �  i n  a manne � n o �  r e l a t e d  t o  t h e  
v i c i o us b i t i n g  a t t a c k s  a s s o c i a t e d  w i t h  c ! i n i c a l  r ab i e s . At 
th e p r e s e n t  t i me a p re c i s e  a l t e rn & t i � e  mo d e  o f  rab i e s  
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t ra n s mi s s i on amo n g  t e rr e s t r i a l  w i l d l i fe w i th a s ympt om a t i c  
rab i e s  i n fe c t i ons c ann o t  b e  e s t ab l i s he d ,  b ut s uc h  me ans  a s  
neona t al i n fec t i o n , u r i n a ry , a e ro s o l , ve n e re a l , c a s ua l  b i t ­
i n g , and o r a l  in fe c t i on v i a  c a r r i o n  f e e d i n g  may b e  inv o l v e d .  
Th i rd l y , t h e  f ac t o r s  wh i c h  may in i t i a te c l i n i c a l  rab i e s  from 
a s ub c l i n i c a l  r ab i e s  i n fe c t i o n rema i n  unc l e ar , b ut t h e  ap ­
p a r e n t  c o n c e nt r a t i on o f  c l i n i c a l  r ab i e s  c a s e s  in  t i ne , s p a c e , 
and s p e c i e s  s u g g e s t s t h a t  c l i n i c a l  rab i e s  may b e  a fun c t i on 
o f  fac t o r s  o th e r  t han t h e  me re t r an s f e r  o f  t h e  vi rus . T h e  
oc c u r r e n c e  o f  c l in i c a l  r ab i e s  m a y  b e  r e l a t e d  t o  s uc h  fac t o r s  
a s  t h e  " s t r a i n ' '  o f  t h e  rab i e s v i ru s , l :rrJnune s t at u s  o f  h o s t  
popul a t i on ,  s u i t ab i l i t y  o f  t h e  e n v i r onmen t , an d / o r  t h e  
p hy s i o l o gy o f  ho s t  an imal s .  S u c h  fac t o r s  m ay p l ay a c r i t i c a l  
ro l e  i n  p r o du c i n g  d i s e a s e  from what o t h e rw i s e may b e  on l y  a 
t r i vi a l  i n fe c t i on .  
P e rhap s , t h e  s i n g l e  mo s t  i mp o r t ant c o n c l us i on o f  t h e  
p r e s en t  s tudy i s  t h a t  muc h mo r e  wo rk re ma i n s  t o  b e  d o n e  
b e fo r e  t h e  b a s i c fa c t s  r e g a r d i n g t h e  e p i z o o t i o l o g y  o f  r ab i e s  
c an b e  e s t ab l i s he d .  T h i s  wo rk s h o u l d  b e  und e rt a k en fo r mo r e  
t h an a c a d e m i c  re a s on s , b e c au s e  t h e  ful l e l u c i d a t i o n  o f  
rab i e s  e p i z o o t i o l o gy mu s t  p re c e de any t ru l y  e f fe c t i ve con t r o l 
o f  the  d i s e a s e . Fur the rmo r e , c l i n i c a l  rab i e s  i n  w i l dl i fe 
p o p ul at i on s  may h e  a re f l e c t i o n  o f  s e r i ou s  p e rt urb at i on s  ln  
t h e  e c o s y s t e m .  T he re f o r e , t h e  o c c u r r e n c e  of  c l in i c a l l y  
rab i d  w i l d  an i ma l s may s i gn a l  m o r e  t h an t h e  ne c e s s i t y  t o  
c on t ro l  a v i r a l  di s e as e , b u t  may a l s o  ind ic a t e  t h e  ne e d  t o  
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c r e a t e  a mo r e  i n h ab i t ab l e envi r o nment fo r o u r  v a l uab l e  
w i l dl i r e s ou r c e s .  
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i n  o f  p r i n g  ( m i c e )  o f  i mmune d ams . Am . J .  V e t . Re s . 
3 1 ( 6 )  : 1 0 5 5 - 1 0 5 8 . 
B h a t t , D .  R . , M . A . W .  H a t tw i c k , R .  G e rd s e n , R .  W .  E mmo n s , and 
H .  N .  J o hn s on . 1 9 7 4 . Human rab i e s . Am . J .  D i s e as e s 
o f  Ch i l dren  1 2 7 ( 6 ) : 8 6 2 - 8 6 9 . 
B i g l e r , W .  J . , R .  G .  Mc L e an , and H .  A .  T r e v i n o . 1 9 7 3 .  
E p i z o o t i o l o g i c  a sp e c t s  o f  rac c o o n  rab i e s  i n  F l o r i d a . 
Am • J . E p i de  m i o 1 .  9 8 ( 5 ) : 3 2 6 - 3 3 5 . 
B l a c k , J .  G .  and K .  F .  L aws cn . 1 9 7 0 .  S y l va t i c  rab i e s  s t ud i e s  
in t h e  s i l ve r  ( Vu lp e s  vu lpe s ) , s u s c e p t i b i l i t y  and 
immune r e s p on s e . C an .  J .  Comp a r a t i ve Me d .  3 4 ( 4 ) : 
3 0 9 - 3 1 1 . 
B r aun , E .  L .  1 9 6 7 .  D e c i duou s for e s t s  o f  e as t e rn N o r t h  
Ame r i c a . H a fne r , N ew Y o rk . 5 9 6  pp . 
3 0 4 
B rune r , D .  W .  an d J .  H .  G i l l e s p i e . 1 9 7 3 .  H a g an ' s i n fe c t i o us 
d i s e a s e s  o f  d o m e s t i c  an i ma l s ,  6 t h e d . C o rn e l l  
Un i v e r s i t y  P r e s s .  I th a c a , N e w  Y o r k . 1 , 3 8 5  pp . 
B ryant , lv! .  M .  1 9 4 3 . 
ac r e a ge g r i d .  
Ar e a  d e t e rm i n at i o n  wi t h  mo d i  e d  
J . F o re s t ry 4 1  ( l  0 )  : 7 6 4 - 7 6 6 . 
B u r k e l ,  M .  D . , M .  F .  And r ew s , and E .  C .  Mes 1 ow . 1 9 7 0 . 
R ab i e s  d e t e c t i o n  i n  r o a d - k i l l e d  s k un k s  ( M e p h i t i s  
m ep h i t i s ) . J .  W i l dl . D i s . 6 ( 4 )  : 4 9 6 - 4 9 9 . 
C a r a s , R .  A .  1 9 6 7 . N o r th Am e r i c an mamma l s : furb e a r i n g  
anima l s  o f  the Un i t e d  S t a t e s  and C an ad a . G a l ah a d  
B o o k s , N e w  Y o r k . 5 7 8  pp . 
C a r e y , A .  B .  1 9 7 4 . An ana l y s i s  o f  an ap p a r ent r ab i e s  ep i -
z oo t i c  i n  Ro ckb r i  C ounty , V i r g i n i a .  M . S .  T he s i s . 
V i r g i n i a  P o l y t e chn c I n s t . and S t a t e Uni v .  B l ac k s b ur g ,  
V i r g i n i a .  1 6 8  pp . 
C a rp ent e r , P .  L .  1 9 7 5 . I mmuno l o gy and s e r o l o gy , 3 rd e d .  
W .  B .  S aun de r s  C o . , P h i l ad e l p h i a .  3 6 4  pp . 
Coman , B .  J .  and H .  B runne r .  
h ou s e  c a t  1n  Vi c t o r i a .  
8 4 8 - 8 5 3 .  
1 9 7 2 . F o o d  h ab i t s  o f  the  f e r a l  
,) • W i 1 d 1 . [vlan a g e  , 3 6 ( 3 )  : 
C o n s t an t in e , D .  G .  1 9 6 6 .  T r an s m i s s i o n  e xp e r i me n t s  w i t h  b at 
r ab i e s i s o l a t e s : b i t e  t r an s mi s s i o n  o f  rab i e s  t o  
f ox e s  an d coy o t e  b y  f re e - t a i l e d  b a t s . Am . J .  Ve t .  
R e s • 2 7 ( 1 1 6 )  : 2 0 - 2 3 • 
1 9 6 7 a .  R ab i e s  t r ans mi s s i o n  b y  a i r i n  b a t  c a ve s . 
U . S .  P ub l i c  H e a l t h  S e r v .  Pu b l . N o . 1 6 1 7 .  U . S .  Govt . 
P r i n t i n g  0 c e , W a s h g t o n , D .  C .  5 1  p p . 
1 9 6 7 b . B a t  r ab i e s  in t he s ou t hw e s t e rn Un i t e d  
S t at e s . Pub l .  H e a l th Re p t s .  8 2 ( 1 0 )  : 8 6 7 - 8 8 8 . 
1 9 7 1 . 
r e s e a r c h . 
p o r t , e d s . 
4 0 6  pp . 
B a t rab i e s : c u r r e nt know l e d g e  and fu t u r e  
P a g e s  2 5 3 - 2 6 2  i n  Y .  N a g an o  an d F .  M .  D ave n ­
R ab ie s .  Uni vers i t y  P a r k  P r e s s ,  B a l t imo r e . 
Con s t an t ine , D .  G .  and  D .  F .  W o o da l l .  1 9 6 6 . T r an s mi s s i o n  
expe r i oe n t s  w i t h  b a t r ab i e s  i s o l a t e s : r e ac t i o n s  o f  
c e rt a i n c a rn i vo ra , o po s s um ,  r o d e nt s , and  b a t s  t o  
rab i e s  r u s  o f  re d b a t  o r i g i n wh e n  e xp o s e d  b a t  
b i t e  o r  int ramu s c u l a r  i no c u l a t i o n . Am . J .  Ve t .  Re s .  
2 7 ( 1 1 6) : 2 4 - 3 2 . 
3 0  5 
C o rre a - Gi ro n , E .  P . , R .  Al l en ,  and S .  E .  S u l k i n . 1 9 7 0 . 
The  i n fe c t i v i t y  and p a th o gene s i s o f  rab i e s v i ru s  
admi ni s t e r e d  o ra l l y .  Am . J .  E p i d em i o l .  9 1 ( 2 ) : 2 0 3 - 2 1 5 . 
C ra n de l l , R .  A .  1 9 7 5 .  Arc t i c  fox r ab i e s . P a g e s  2 3 - 4 0  in 
G .  M.  B a e r , e d .  The n a t ural  h i s t o r y  of rab i e s . 
Vo l .  I I .  A c a d e m i c P re s s , New Y o rk . 3 8 7  pp . 
D a rw i n , C .  1 8 3 9 . J o u rn a l  o f  re s e a r c h e s  i n t o t h e  g e o l o gy a n d  
na t u r al h i s t o ry o f  t he va r i o u s  l ands  v i s i t e d  b y  H . M . S . 
B e a g l e  und e r  t h e  c omma nd o f  C ap t a i n  F i t z Roy f rom 1 8 3 2  
t o  1 8 3 6 . C o l b u rn , L on don . 6 1 5  pp . 
D a v i s ,  D .  E .  1 9 7 4 . C om me n t s on r ab i e s  c on t r o l . J .  W i l d l . 
D i s . 1 0 ( 1 ) : 7 7 - 8 2 . 
D a vi s , D .  E .  and J .  E .  Woo d .  1 9 5 9 . E co l o gy o f  f o x e s  and 
r ab i e s  c o n t ro l . Pub l . H e a l th Rep t s . 7 4 ( 2 )  : 1 1 5 - 1 1 8 .  
D e an ,  F .  C .  1 9 6 5 .  W in t e r  a n d  sp r in g  h ab i t s  and d e n s i t y  o f  
:.1a i n e  s k un k s . J .  Mamma l .  4 6 ( 4 ) : 6 7 3 - 6 7 5 . 
D e b b i e , J .  G .  1 9 7 4 . Rab i e s . P r o g r e s s �le d .  
2 4 1 - 2 5 6 . 
r o l o gy 1 8 : 
D e b b i e , J .  G .  and C .  V .  T r i ma r c hi . 1 9 7 0 . P ant r o p i sm o f  
rab i e s  v i ru s  i n  f re e - r an g i n g  rab i d  r e d  f ox e s , Vulpe s 
f u 1 v a . J .  Wi l d l . D i s . 6 ( 4 )  : 5 0 0 - 5 0 6 . 
D o e g e , T .  C .  a n d  R .  L .  � o r t h r op . 
app a r en t  r ab i e s  i n  c t i on . 
1 9 7 4 ) : 8 2 6 - 8 2 9 . 
1 9 7 4 . E v i d e nc e f o r  i n ­
L an c e t  N o  . 7 8 8 4 ( 0 c t o  b e r ;;, , 
Douc e t , G .  J .  
h a re . 
1 9 7 3 .  H ou s e  c a t  a s  p r e d a t o r  o f  s n ow sho e 
J .  W i l dl . :.1an a g e . 3 7 ( 4 )  : 5 9 1 .  
E n r i gh t , J .  B . , C .  E .  F ra n t i , F .  L .  F r y e , a n d  D .  E .  B eh 
( I nt r oduc t i on b y  S .  A .  P e o p l e s ) . 1 9 6 8 . T h e  e f  
o f  a l t e r in g  me t ab o l i c r a t e  on t he mor t al i t y and 
i n c ub a t i o n  t i me o f  r ab i e s . P ro c .  S o c . E xp e r im e nt a l  
B i o • a n d  M e  d .  1 2  7 ( 4 )  : 1 1 1 1  - 1 1 1 6 . 
E r r i n g t on , P .  L .  1 9 3 5 .  Fo od hab i t s  o f  m id - w e s t  fox e s . 
J .  Mamma l .  1 6 ( 3 )  : 1 9 2 - 2 0 0 . 
1 9 3 6 . N o t e s  on f o o d  hab i t s  o f  s o u t he rn 
W i s c on s in hou s e c a t s , J .  Mammal .  1 7 ( 1 )  : 6 4 - 6 5 .  
E ve r a rd , C . O . R . , G .  M .  B a e r , and A .  J ame s . 1 9 7 4 . E p i de ­
m i o l o gy o f  mo ng o o s e  rab i e s  in  G r e n a d a . J .  W i l d l . 
D i s .  1 0 ( 3 ) : 1 9 0 - 1 9 6 , 
Ewe r ,  R .  F .  1 9 7 3 . T h e  c a rn i v o re s . C o rn e l l  Un i v e r s i t y  
P re s s .  I t h a c a , New Y o rk . 4 9 4  pp . 
F e n j e ,  P .  1 9 6 8 . Advanc e s  i n  r ab i e s  r e s e a r c h . C an . J .  
Pub . H e  a 1 t h 5 9  ( 6 )  : 2 1  i - 2 2 8 . 
Fenne r , F .  J .  and D .  0 .  Wh i t e . 1 9 7 6 . Me d i c a l  v i r o l o gy , 
2 n d  e d .  Aca d e m i c  P r e s s , N ew Y or k .  4 8 7 pp . 
Fe rr i s , D .  H .  and R .  D .  And r ew s . 1 9 6 7 . P a r ame t e r s  o f  a 
n a t ur a l  f o c u s  o f  L elt o s p i r a  pomona i n  s kunks and 
o p o s s ums . Bu l l .  I H  dl. D 1 s . As s o c . 3 ( 1 )  : 2 - 1 0 . 
3 0 6  
F i s chman , H .  R .  1 9 7 6 . C on s i d e r at i on o f  an a s s o c i at i on b e ­
twe e n  g e o graph i c  d i s t r i b ut i on o f  c av e s  and o c cu r r e n c e  
o f  rao i e s  i n  fox e s . J . A . V . 0L A .  1 6 9 ( 1 1 ) : 1 2 0 7 - 1 2 1 3 . 
s c hman , H .  R .  and F .  E .  W a r d . 1 9 6 8 . O ra l  t ra n s m i s s io n  o f  
r a b i e s  vi rus i n  e xp e riment a l  a n i ma l s . . J .  
E p i demi o l . 8 8 ( 1 )  : 1 3 2 - 1 3 8 . 
F i s c hman , H .  R .  and M .  S ch a e f r .  1 9 7 1 .  P a t ho g e ne s i s  o f  
e xp e r im e nt a l  r ab i e s  a s  r e ve a l e d  b y  i mmun o f lu o r e s c en c e . 
Ann . N .  Y .  Acad . S c i . 1 7 7 : 7 8 - 9 7 . 
F i t ch , H .  S .  and H .  W .  S h i r e r . 1 9 7 0 . A radi o t e l eme t r i c  
s t u dy o f  s pa t i a l  r e l at i o n s h ip s  i n  the  o p o s s ums . Am . 
Yi i d l . N a t . 8 4 ( 1 )  : 1 7 0 - 1 8 6 . 
F i t ch , H .  S .  a n d  L .  L .  S an d i d g e . 1 9 5 3 .  E c o l o g y  o f  t h e  
o po s s um on a na t u r a l  a r e a i n  n o rt h e a s t e rn Kans a s . 
Un i v .  K an s a s  Pub l . 0Iu s . Nat . H i s t o ry 7 ( 2 ) : 3 09 - 3 3 8 . 
F r ank , N .  1 9 7 2 .  A r e s u r ge n c e  o f  r ab i e s . N a t . H i s t o ry 8 1 ( 5 ) : 
1 4 - 1 9 , 8 0 - 8 4 . 
F r e d r i c k s on , L .  C .  1 9 6 6 .  D i s c u s s i on - - s ta t e  rab i e s  c o n t r o l  
p r o g r am ,  T enn e s s e e c o n t r o l  pro g r am . P a  s 7 3 - 7 4 i n  
P r o c .  N a t . Rab i e s  S ymp o s i um .  N a t io n a l ommun i c a bie 
D is e a s e  C e nt e r .  At l an t a , G a .  1 4 5  pp . 
F r e d r i ck s on ,  L .  C .  and L .  Thoma s . 1 9 6 5 . R e l at i on s h i p  o f  fox 
r ab i e s  and  c a ve s . P ub l .  H e a l th Rep t s . 8 0 (6 ) : 4 9 5 - 5 0 0 .  
F r i en d , M .  1 9 6 8 . H i s to ry and  ep i d e m i o l o gy o f  r a b i e s  in 
w i l d l i fe in N e w Yo rk . N .  Y .  F i s h  G ame J .  1 5 ( 1 )  : 7 1 - 9 7 .  
G a j  d u s  e k , D .  C .  1 9  7 7 .  Unc o nve n t i on a l  v i ru s e s  and the  o r i g i n  
a n d  d i s ap p e a rance  o f  kuru . S c i e nc e  1 9 7  ( 4 3 0 7 ) : 9 4 3 - 9 6 0 . 
Gand e r , F .  F .  1 9 6 6 . Ra cc o on s . An ima l K in g d o �  6 9 : 8 4 - 8 9 . 
3 0 7  
G i b b o n s , J .  D .  1 9 7 6 . 
t i ve ana l y s i s . 
Y o r k . 4 6 3 p p . 
N o n p a r ame t r i c  me t h o d s  f o r  quan t i t a ­
H o l t , R i n e h a r t , and W i n s t o n , N ew 
G i l l , D .  1 9 7 5 .  The fe r a l  h ou s e  c at a s  p r e d a t o r  o f  v a ry g 
h ar e . C a n . F i e l d - N a t . 8 9 ( 1 )  : 7 8 - 7 9 .  
Gough , P . M .  and C .  N i emeye r .  1 9 7 5 .  
r e c e nt l y  cap t ur e d  s kunk s . � .  
1 7 0 - 1 7 6 . 
A r ab i e s  e p i dem i c  i n  
W i l d l . D i s . 1 1  ( 2 ) : 
G o u gh , P .  M .  and R .  D .  J a r  
i n  s e r a o f  w i l d  b i  
n s on . 1 9 7 6 . R ab i e s  an t i b o d i e s  
J .  W i l d l . D i s . 1 2 ( 3 ) : 3 9 2 - 3 9 5 . 
G un s o n , J .  R .  and D .  B .  S ch o wa l t e r . 1 9 7 4 . Rab i e s - re l a t e d  
s tu d i e s o f  w i l d l i fe i n  A l b e rt a .  P r e s ent e d  at  r e g io n a l  
s y l va t i c  rab i e s  c on fe re n c e .  B i l l i n g s , Mont ana . 
S ep t emb e r , 1 9 7 4 . 7 pp . 
Hami l t o n , W .  J .  1 9 3 6 . S e a s o n a l  f o o d  o f  s kun k s  in New Y o r k .  
J .  Mammal . 1 7 ( 3 )  : 2 4 0 - 2 4 6 . 
H a t tw i c k , M . A . W . , E .  K .  M a r cu s e , M .  R .  B r i t t , R .  B .  Z ehme r ,  
R .  W .  Cu r r i e r ,  and W .  N .  E l l e d g e . 1 9 7 3 .  S kunk r ab i e s : 
T he r i s k  t o  man - - o r  n e ve r t ru s t  a s k unk . Am . J .  
P ub l i c  H e a l t h  6 3 ( 1 2 ) : 1 0 8 0 - 1 0 8 5 .  
H e l d , J .  R . , E .  S .  T i e rk e l , and � .  H .  S t e e l e .  1 9 6 7 . R ab i e s  
i n  man and an i ma l s  i n  t h e  Uni t e d  S t at e s , 1 9 4 6 - 6 5 .  
Pub l . H e a l t h Rept s .  8 2 ( 1 1 )  : 1 0 0 9 - 1 0 1 8 . 
Ho lme s , A . C . V . and G .  C .  S an de r s o n . 1 9 6 5 . P o p u l a t i o n s  an d 
movem e n t s  o f  o p o s s um s  i n  e a s t - c e nt ra l  I l l i no i s .  J .  
W i l d l . ;\lana g e . 2 9 ( 2 )  : 2 8 7 - 2 9 5 .  
H o us e kn e c h t ,  C .  R .  1 9 6 9 . D en n i n g h a b i t s  o f  t he s t r i p e d  
s kunk and t h e  e x p o s u re p o t e nt i al f o r  d i s e a s e . Bu l l . 
W i 1 d 1 • D i s . As s o c . 5 ( 3 ) : 3 0 2 - 3 0 6 . 
. 1 9 7 1 . Moveme n t s , ac t i t y  p a t t e rn s  and d e nn i n g  ---- -- -rh-arb i t s  o f  s t r i p e d  s k un k s  (�!ep h i t i s  m eph i t i s )  a n d  t h e  
e xp o s ure  p o t e n t i a l  f o r  d i s e a s e .  �h . D .  The s i s . Un i v .  
M i nn e s o t a ,  M i nn e ap o l i s . 4 6  p p . 
I r v i n , A .  D .  1 9 7 0 . The  e p i de mi o l o gy o f  � i l d l i fe r ab i e s . 
V e t .  R e c o rd 8 7 ( 1 2 ) : 3 3 3 - 3 4 8 . 
Jenn i n g s , W .  L . , N .  J .  S c hn e i d e r ,  A .  L .  Lew i s , and J .  E .  
S ca t t e r da y . 1 9 6 0 . F ox rab i e s  i n  o r i d a .  J .  W i l d l . 
Mana ge . 2 4 ( 2 ) : 1 7 1 - 1 7 9 . 
3 0 8  
Joh n s on , H .  :01 .  1 9 5 9 . Rab i e s . P a g e s  4 0 5 - 4 3 1  i n  T .  M .  Ri ve r s  
a n d  F .  L .  H o r s fa l l , e ds . Vi r a l  and r i c Ket t s i a l i n f e c ­
t i on s  o f  man , 3 r d  e d . J .  B .  L i pp i nc o t t  C o . , Ph i l a ­
d e l p h i a .  9 6 7  pp . 
. 1 9 6 0 ( 1 9 5 9 ) . The  r o l e  o f  t h e  s p o t t e d  s kunk i n  --------r-a�b i e s . P r oc . U .  S .  L i v e s t o c k  S a n i t . A s s o c . 6 3 : 
2 6 7 - 2 7 4 . 
. 1 9 6  5 .  
----a�n�a""" I . T amm , 
man , 4 t h e d .  
1 ' 2  8 2 pp . 
Rab i e s . P ag e s  8 1 4 - 8 4 0  i n  F .  L .  H o r s fa l l  
e ds . V i r a l  and r i ck e t t Sfa l  i n fe c t i on s  o f  
J .  B .  L i pp inc o t t  C o . , Ph i l ad e l ph i a .  
1 9 6 6 . S p o r a d i c  c as e s  o f  rab i e s  i n  w i l d l i fe : 
r e l a t i o n  t o  r ab i e s  in dome s t i c  an i ma l s  and c h a r ac t e r  
o f  v i rus . P a ge s 2 5 - 3 0 i n  P r o c . N a t . Rab i e s  S ymp o s i um .  
N a t i on a l  C ommu n ic ab l e  D ISe as e  C en t e r . At l an t a ,  G a .  
1 4 5  pp  . 
. 1 9 7 1 . G ene r a l  e p i z o o t i o l o gy o f  r ab i e s . P a g e s  
------rz .... 3...,.7 - 2 5 1  i n  Y .  N a g an o  and F .  M .  D ave np o r t , e d s . Rab i e s . 
Un i ve r s i ty P a rk P r e s s , B a l t i mo re . 4 0 6  p p . 
J o h n s t on , D .  H .  an d M .  B e aure g a r d . 1 9 6 9 .  Rab i e s  e p i d em i o l o g y  
i n  On t a r i o . B u l l . Wi l d l . D i s . A s s o c .  5 ( 3 )  : 3 5 7 - 3 7 0 . 
Jor g e n s on , R .  D .  and P .  M .  G o u gh . 1 9 7 6 . E xp e r iment a l  r ab i e s  
i n  a g r e a t  h o rn e d o w  1 . J . W i 1 d 1 . D i s  . 1 2 ( 3 )  : 4 4 4 - 4 4 7 . 
K ap l an ,  �! . M .  1 9 6 9 . E p i de m i o l o g y  o f  r ab i e s . :0J a t u re 2 2 1  
( 5 1 7 9 )  : 4 2 1 - 4 2 5 .  
K a rp u l e o n , F .  1 9 5 7 . F o o d  hab i t s  o f  W i s c o n s i n  fox e s . 
Mamma 1 . 3 9 ( 4 )  : 5 9 1  - 5 9 3 . 
T <.) • 
K i s s l in g ,  R .  E .  1 9 7 5 . T he fl u o r e s c e n t  ant i b o dy t e s t  i n  
r ab i e s . P a g e s  4 0 1 - 4 1 6  in G .  �! . B ae r , e d .  Th e na t ur a l 
h i s t o ry o f  r ab i e s . Vo 1 -. -I .  A c a d em i c  P r e s s ,  �Jew Y o r k . 
4 5 4  pp . 
K o r s c h g e n , L .  J .  
:tvli s s our i .  
1 9 5 9 . F o o d h ab i t s  o f  t he r e d  fox i n  
J .  W i l d ].  �l ana g e . 2 3 ( 2 )  : 1 6 8 - 1 7 6 . 
L ay , D .  W .  1 9 4 2 . E c o l o gy o f  t ;1e  o po s s um i n  e a s t e rn T e x a s . 
J . �!amma 1 . 2 3 ( 2 )  : 1 4  7 - 1 5  9 . 
L e w i s ,  J .  C .  1 9 � 2 . F a c t o rs i n f l u e n c in g r e p o r t s o f  r a b i d  
an imal s i n  O k l ahoma . J .  W i l d l . D i s . 8 ( 3 ) : 2 4 5 - 2 5 1 . 
L i n du s ka , J .  P .  1 9 4  7 .  L o n ge v i t y  o f  s o me 1v1i c h i g an rm 
g ame mamma l s .  J .  Marruna l .  2 8 ( 2 )  : 1 2 6 - 1 2 9 . 
L i nh a r t , S .  B .  1 9 6 0 .  R ab i e s  in wi l dl i fe a n d  c o n t r o l  
me t h o d s  i n  � e w  Yo rk S t a t e . � .  Y .  F i s h  G ame J .  
7 ( 1 )  : 1 - 1 3 .  
3 0 9  
L i n z ey , A .  V .  and  D .  W .  L in z e y .  1 9 7 1 .  
S mo ky Mou n t a i n s  Na t i on a l P a r k . 
Kno xv i l l e . 1 1 4  p p . 
M amm a l s o f  t h e  G r e a t 
Uni v .  T en n e s s e e  P r e s s , 
L l ew e l l yn ,  L .  M .  an d F .  D .  D a l e . 1 9 6 4 . No t e s  o n  t h e  
e c o l o gy o f  t h e o p o s s um i n  � lary l a nd . J .  �!amma l . 4 5 ( 1 ) : 
1 1 3 - 1 2 2 . 
L ow e ry , G .  H . , J r . 1 9 7 4 . T h e  mamma l s o f  L ou i s i an a  a n d  i t s  
a d j a c e n t  w a t e r s . L o ui s i an a  S t a t e  Uni v .  P r e s s ,  B at o n  
Roug e . 5 6 5 pp . 
Mah a n , W .  E .  1 9 7 3 .  An e va l u a t i o n  o f  t h e  r e l at i on sh i n  b e twe en 
c a ve - dw e l l in g  b at s  and r ab i e s  in  App a l ac h i � . 
M . S .  The s i s . Uni v .  G e o r g i a , Ath en s .  1 1 5  pp . 
Mar t in , J .  A .  and  B .  H .  Lu k e . 1 9 6 0 . T yp e s  o f  f a rm i n g  i n  
T e nne s se e .  r i cu l t ur a l  E x p e r iment  S t a t i o n  B u l l . 
�o . 3 1 1 .  Un i v .  T e nne s s e e , Kn o x v i l l e . 1 0 3  pp . 
Ma rx , � .  B .  1 9 6 6 . I n c i d e n c e  o f  f o x  r a b i e s : a n  dex  o f  
t he e f fe c t ivene s s  o f  t r ap p i n g  a s  a c o n t ro l  me t ho d . 
P a g e s  1 1 7 - 1 2 0 P r o c . N a t . Rab i e s  S ymp o s i u m .  � a ­
t i o n a !  C ommun i cab l e  D i s e as e  C en t e r . At l an t a , Ga . 
1 4 5  pp . 
M a r x , M .  B .  and  F .  K .  S w i nk , J r . 1 9 6 3 . T h e  V i rg i n i a  p r e d a t o r  
r ab i e s  c o n t ro l p ro g r am - - 1 9 6 1 - 1 9 6 2 .  J .  Am . V e t . M e d . 
As s o c • 1 4  3 ( 2 )  : 1 7 0 - 1  7 7 • 
Mat t h e w s , L .  E .  1 9 7 1 . D e s c r i p t i ons o f  T enne s s e e  c a ve s . 
T e nn . D e p t . o f  C o n s e r va t i o n , D i v .  o f  G e o l o g y .  Bu l l .  
N o . 6 9 . 1 5 0 pp . 
Mc L e an , R .  G .  1 9 7 0 . W i l dl i fe r ab ie s i n  t h e  Uni t e d  S t a t e s : 
r e c e n t  s t or y  a n d  c u r r e n t  c on c ep t s . J .  W i l dl . D i s . 
6 ( 4 )  : 2 2 9 - 2 3 3 . 
1 9  7 5 • Ra c c o o n r a h i e s . P a ge s 5 3 - 7 7 i n  G . M . 
B a e r , e d .  T h e  n a t u ra l  h i s t o ry o f  r ab i e s . -va l . I I . 
Ac a d e m i c  P re s s , N ew Yo r k . 3 8 7 p p . 
�lc;\1 an us , J .  J .  
s p e c i e s . 
1 9 7 4 . D i d e lph i s  v i r gi n i an a . Mamm a l i an 
;� o .  4 0 . An . SOc .  �-!ammalo g i s t s . 6 p p . 
3 1 0  
Md!urry , F .  B .  and C .  C .  S p e r ry .  1 9 4 1 .  Fo o d  o f  f e r a l  hou s e  
c a t s  in O k l ah o m a , a p r o g r e s s r e p o r t . J .  Mamma l . 
2 2 ( 2 )  : 1 8 5 - 1 9 0 . 
Me l n i ck , J .  L .  1 9 7 3 .  P e r i o d i c  s u r ve i l l an c e . P a g e s  1 4 3 - 1 5 4  
i n  J .  R .  P au l  and C .  W h i t e , e ds . S e ro l o g i c a l  ep i ­
demi o l o gy . Ac ad em i c  P re s s , New Y or k . 2 1 8  pp . 
Mo o r e , G .  J .  an d G .  H .  Raymond . 1 9 7 0 . P ro l on g e d  incub a t i on 
p e r i o d o f  rab i e s  in a n a t ur a l l y  i n f e c t e d  i n s e c t i vo r ou s 
b at , Ept e s i cu s  fus c u s  ( B e auva i s ) .  J .  W i l d l . D i s . 
6 ( 3 ) : 1 6 7 - 1 6 8 . 
Mu rphy , F .  A .  1 9 7 5 .  Mo rp ho l o gy and mo r p h o g e n e s i s . P a g e s  
3 3 - 6 1  i n  G .  M .  B a e r , e d . The  n a tu r a l h i s t o ry o f  
rab i e s -. - Vo l . I .  Ac a d e m i c  P re s s ,  N ew Y o r k . 4 5 4 pp . 
Mu rphy , F .  A . , S .  P .  B au e r , A .  K .  Ha r r i s o n , an d W .  C .  W inn . 
1 9 7 3 a .  C o mp ar a t i ve p a t h o ge ne s i s  o f  r ab i e s  and 
r ab i e s - l i k e  v i rus e s - vi r a l  in fec t i on and t ran s i t f ro m  
i n o cu l at i on s i t e  t o  t h e  c en t r a l  n e rvous  s y s t em . L a b . 
I n ve s t  i g a t  i o n  2 8 ( 3 )  : 3 6 1 - 3 7 6 . 
Mu rphy , F .  A . , A .  K .  H a r r i s on ,  W .  C .  W i nn , a n d  S .  P .  B au e r .  
1 9 7 3 b . C o mp a r at i v e  p at h o ge n e s i s  o f  r a b i e s and 
r ab i e s - l i k e  v i r us e s - i n f e c t i on o f  the c en t r a l  ne rvo u s  
s ys t e m  a n d  c ent r i fu g a l  s p r e ad o f  v i ru s  t o  p e r i p he r a l  
t i s s ue s . L a b  . I nve s t i g at i o n  2 9 ( 1 ) : 1 - 1 6  . 
N e s b i t t , W .  H .  1 9 7 5 .  E c o l o gy o f  a f e r a l  d o g  p ac k  o n  a w i l d ­
l i fe r e f u g e . P a g e s  3 9 1 - 3 9 6  in  01 . W .  F o x , e d .  T h e  
w i l d  c an i d s . V a n  No s t rand Rein h o l d , N e w  Y o rk . 5 0 8  pp . 
N i emeye r ,  C .  C .  1 9 7 3 .  An ec o l o g i c a l  and s e ro l o g i c a l  s u r v e y  
o f  r ab i e s  in s o me c e n t ral  I ow a  mamma l s . M . S .  T h e s i s . 
I ow a  S t a t e  Un i v . , Ame s . 5 8  p p . 
P a r k e r ,  R .  L .  
s t a t e s . 
2 7 3 - 2 8 0 . 
1 9 6 2 . Rab i e s  i n  s kunk s  i n  t h e  n o r t h - c en t ra l  
P ro c . U . S .  L i ve s t o c k  S an i t . As s o c .  6 5 : 
1 9 7 5 .  R ab i e s  in s kunk s . P a g e s  4 1 - 5 1  in  G .  M .  
B a e r , e d .  T h e  n a t u r a l  h i s t o ry o f  r ab i e s . VOT. I I . 
Ac a d e mi c P re s s ,  Ne i-r Y o r k . 3 8 7  p p . 
P a r k e r ,  R .  L .  a n d  R .  E .  W i l s n a c k . 1 9 6 6 . P a t h o ge n e s i s  o f  
s ku n k  r ab i e s v i ru s : quant i t a t i o n  i n  s kunk s  an d fox e s . 
Am . J .  V e t . Re s . 2 7 ( 1 1 6 ) : 3 3 - 3 8 . 
P a rke r ,  R .  L .  and R .  K .  S i ke s . 1 9 6 6 . D e v e l o pment o f  r ab i e s  
inh i b i t i n g  s ub s t anc e in s k unk s in fe c t ed w i t h  rab i e s  
v i  ru s . Pub 1 . H e  a 1 t h Rep t s . 8 1 ( 1 0 ) : 9 4 1 - 9 4 4 . 
3 1 1  
P a r k e r ,  R .  L . , J .  W .  K e l l y , E .  L .  Che a t um , a n d  D .  J .  De an . 
1 9 5 7 .  F o x  p o p u l a t i o n d en s i t i e s  i n  r e l at i o n  t o  
rab i e s . N . Y .  F i s h G ame J .  4 ( 2 ) : 2 1 9 - 2 2 8 . 
P aul , J .  R .  and C .  Wh i t e .  1 9 7 3 .  Ob j e c t iv e s  and s c op e o f  
s e rum s urvey s . P a g e s  1 5 - 1 8  i n  J .  R .  P au l  and C .  
1'ih i  t e , e ds . S e ro l o g i c a l  ep  inem i  o l  o gy . A c a d e m i c  
P r e s s ,  � ew Y o r k . 2 1 8  pp . 
P av l o v s ky , E .  � .  1 9 6 6 . N a t u r al n i da l i ty o f  t r an s mi s s i b l e  
d i s e a s e s :  w i t h  s p e c i a l  r e f e r e nc e t o  t h e  l and s c a p e  
e p i d e mi o l o gy o f  z o o an t h r o p o n o s e s . � .  D .  L e vine , e d . 
F .  K .  P l ou s , t ran s l at o r . Uni v .  I l l i n o i s  P r e s s , 
Urb an a . 2 6 1  pp . 
P e t r i d e s , G .  A .  
opo s s um . 
1 9 4 9 . S e x  a n d  a ge d e t e r m in a t i on in t h e  
J .  Mamma l . 3 0 ( 4 )  : 3 6 4 - 3 7 8 .  
P oo l e , R .  W .  1 9 7 4 .  An i n t r o duc t i on t o  quant i t at i v e  e c o l o gy .  
:Vk G r aw - H i l l , �ew Y o rk . 5 3 2  p p . 
P r a t he r , E .  C . , W .  J .  B i g l e r , G .  L .  H o f f , and J .  A .  T o m a s . 
1 9 7 5 .  Rab i e s  in  F l o r i d a - - h i s t o r y , s t a t u s , and t r e nds . 
S t at e  o f  F l o r i d a . D i v . o f  H e a l th Mono g r . S e r i e s  N o . 
1 4 . J a c k s onvi l l e . 1 2 2  p p . 
Pr i o r ,  E .  T .  1 9 6 9 .  A s tu dy o f  r a b i e s  inc i de n c e  in  w e s t e rn 
V i r g i n i a .  M . S .  Th e s i s . V i r g i n i a  P o l y t e c hn i c  I n s t .  
and S t a t e  Uni v . , B l ac k s b ur g .  5 7  pp . 
Ra k ow s k i , P .  W .  an d M .  F .  An d r ew s . 1 9 7 2 . T he g e o g r ap h i c  
d i s t r ib u t i on o f  s kunk rab i e s  i n  N o r t h  Dak o t a . P ro c . 
N .  D .  Ac a d . S c i .  2 5 : 6 5 - 7 1 .  
Rams d e n , R .  0 .  and D .  H .  Johns t on .  1 9 7 5 .  S tu d i e s  o n  t h e  o r a l  
i n f e c t i vi ty o f  r ab i e s i n  ca rn i vo r a .  J .  W i l d l . D i s . 
1 1 ( 3 ) : 3 1 8 - 3 2 4 . 
Rau s c h , R .  1 9 5 8 . S om e  o b s e rvat i o n s  o n  rab i e s  i n  Al a s ka w i t h  
s pe c i a l  r e fe re nc e  t o  w i l d  c an i d s . J .  W i l d l . Mana g e . 
2 2 ( 3 ) : 2 4 6 - 2 6 0 . 
Re yn o l d s , H .  C .  1 9 4 5 .  Some  a s p e c t s  o f  t he l i fe h i s t o ry and  
e c o l o gy of  t h e  o po s s um i n  c en t ra l  M i s s o ur i .  J .  Mamma l .  
2 6 ( 4 ) : 3 6 1 - 3 7 9 . 
1 9 5 3 . T h e  o p o s s um .  S c i .  Am . 1 8 8 ( 6 )  : 8 8 - 9 4 .  
Rw e y e m am u , f;l . Yl . , K .  L o re t u , H .  J akob , and E .  G o r t o n .  1 9  3 .  
Ob s e r va t i on s  on rab i e s  in T an z an i a . B u l l . Ep i : o o t  c 
D i s e a s e s  o f  A f r i c a  2 1 : 1 9 - 2 7 .  
3 1 2  
S and e rs o n , G .  C .  1 96 1 . E s t i ma t in g  o p o s s um p opu l at i o n s  b y  
m a rk i n g  y o un g .  J .  W i l dl . Han a ge . 2 5 ( 1 ) : 2 0 - 2 7 . 
S an d e r s on , G .  C . , B .  J .  Ve r t s ,  an d G .  L .  S t o rm .  1 9 6 7 .  
Rec ent s tu d i e s o f  w i l dl i fe r ab i e s  i n  I l l in o i s . B ul l . 
W i l d l . D i s . As s o c . 3 ( 2 )  : 9 2 .  
S ca t t e r da y , J .  E . , N .  J .  Schne i d e r , W .  L .  J en n i n gs , an d 
A .  L .  L e w i s .  1 9 6 0 . S p o r a d i c  an i ma l  r a b i e s  in 
F l o r i d a . Pub l . H e a l t h  R e p t s . 7 5  ( 1 0 ) : 9 4 5 - 9 5 3 . 
S ch n e i de r ,  L .  G .  1 9 7 5 . Sp r e a d  o f  rus w i t h i n  t h e  c en t r a l  
n e r vo us s ys t em . P a g e s 1 9 9 - 2 1 6 i n  G .  M .  B ae r ,  ed . 
T h e  n a t u r a l  h i s t o ry o f  r ab i e s . -va l . I .  Ac ademi c 
P re s s , N e w  Y o r k . 4 5 4  pp . 
S chnu r r e nb e rg e r ,  P .  R . , J .  R .  B e c k , and D .  P e den . 1 9 6 4 . 
S k un k  rab i e s i n  Oh i o . Pub l . H e a l t h  Rep t s . 7 9 ( 2 ) : 
1 6 1 - 1 6 6 . 
Schnurr e nb e r ge r , P .  R . , R .  J .  M a r t i n , an d G .  W .  L a n t i s . 
1 9 7 0 a .  Rab s in I l l in o i s f o xe s . J . . A...11 ,  Ve t .  :Vf e d .  
A s s o c . 1 5  7 ( 1  0 )  : 1 3  3 1 - 1 3  3 5 . 
Schnur r e n b e r g e r , P .  R . , R .  J .  Ma r t in , and J .  M .  K oc k .  1 9 7 0 b . 
Rab i e s  i n  I l l i n o i s  s ku n k s .  J .  Am . V e t . M e d .  A s s o c . 
1 5 7  ( 1 0 ) : 1 3 3 6 - 1 3 4 2 . 
S c h o l t en s , R .  G .  and E .  S .  T i e r k e l . 1 9 6 3 . 
an i m a l r a b i e s  in t h e  U n i t e d  S t at e s . 
As s o c . 1 4 3 ( 1 )  : 5 2 - 5 6 . 
I n c i de n c e  o f  
J .  Am .  V e t . Me d .  
S chwab e , C .  W .  
2 nd e d . 
7 1 3  pp . 
1 9 6 9 . V e t e r i na r y  me d i c ine and  h uman h e a l th , 
T h e  W i l l i ams  & W i l k i n s  C o . ,  B a l t i mo r e . 
S chwab e ,  C .  W . , H .  P .  Ri e m a n n , a n d  C .  E .  F r an t i .  1 9 7 7 . 
E p i de m i o l o gy i n  v e t e r i n a ry p r ac t i c e . L e a  and  
F e b i r ,  Ph i l ad e l p h i a . 3 0 3  pp . 
S c o t t ,  M .  D .  and K .  C au s ey .  1 9 7 3 . E c o l o gy o f  f e r a l  d o g s  
i n  Al ab ama . J .  W i l d l . Z.lan a g e . 3 7 ( 3 ) : 2 5 3 - 2 6 5 . 
S c o t t , T .  G .  and L .  F .  S e l k o . 1 9 3 9 .  A c en sus  o f  r e d  f o x e s  
and s t r i p e d  s kunk s i n  C l ay a n d  B oo ne c o u nt i e s , I ow a .  
J .  ·vvi l d l . Mana ge . 3 ( 2 )  : 9 2 - 9 8 . 
S e ro ko w a , D .  1 9 6 8 . D i s t r ib u t  o n  o f  s t at i o n a ry f o c i  o f  
r ab i e s  i n  w i l d  an i ma l s  n F c l & n d . E p i de m i o l .  
R e v i e \..- 2 2 ( 1 )  : 6 6 - 7 5 . 
3 1 3  
Sh i r e r , H .  W .  a n d  H .  S .  F i t c h . 1 9 7 0 . C omp a r i s on from r a di o ­
t rac k in g  o f  movement s  and denn i n g  h ab i t s  o f  t h e  
r ac c oo n , s t r i p e d s k un k , an d o p o s s um i n  no r t h e a s t e rn 
K a n s a s . J .  Mammal . 5 1 ( 3 )  : 4 9 1 - 5 0 3 .  
S i k e s , R .  K .  1 9 6 2 .  P a th o ge n e s i s o f  r ab i e s  in w i l d l i fe I .  
c o m p a r a t i ve e f fe c t  o f  varying  do s e s  o f  rab i e s  v i ru s  
ino cu l at e d  i n t o  fox e s  and  s kunk s .  Am . J .  Vet . Res . 
2 3 ( 9 6 )  : 1 0 4 1 - 1 0 4 7 .  
1 9 6 6 . Wo l f ,  fox , and  c o y o t e  rab i e s . P a g e s  3 1 - 3 3 
1n  P ro c . N a t . R ab i e s  Symp o s ium . �J a t i o n a l  C o mm un i  c ab 1 e 
IIT"s e a s e  C ent e r .  At l ant a , G a . 1 4 5  pp . 
1 9 7 0 . Rab i e s . P a g e s  3 - 1 9  in  J .  W .  D av i s , L .  H .  
h a r s t ad , and D .  0 .  T r a i n e r , e d s . -rn fe c t i o us d i s e a s e s  
o f  w i l d  mammal s .  I owa S t a t e  Un i v . P r e s s ,  "� e s .  4 2 1  pp . 
S i k e s , R .  K .  and E .  S .  T i e r k e l . 
s tu d i e s  in t h e  s o ut h e as t .  
As s oc . 6 5 : 2 6 8 - 2 7 2 .  
1 9 6 2 .  W i l d l i fe rab i e s  
P roc . U . S .  L i v e s t o c k  S an i t .  
Sm ar t , C .  W .  1 9 7 0 . A c ompu t e r  mod e l  o f  w i l d l i f e  r ab i e s  
e p i z o o t i c s  and a n  ana l y s i s  o f  inc i d e n c e p at t e rn s . 
M . S .  T he s i s . V i r g i n i a  P o l yt e chn i c  I n s t . and S t a t e  
Un i v . , B l ac k s b ur g . 1 2 6  p p . 
Sm i t h , C .  R . , J .  G i l e s , M .  E .  R i c hmond , J .  N a g e l , an d D .  W .  
Yamb e rt . 1 9 7 4 . T h e  mamma l s  o f  no r t h e a s t e rn T e nne s ­
s e e . J .  T enn . Ac a d . S c i .  4 9 ( 3 ) : 8 8 - 9 4 .  
S m i th , J .  S . , P .  A .  Y a g e r , and G .  M .  B a e r .  1 9 7 3 .  A rap i d  
r e p r o du c ib l e  t e s t  f o r  d e t e rm i n i n g  rab i e s neut ra l i z i n g  
ant ib o d i e s . Bu l l . W o r l d H e a l t h O r gan . 4 8 ( 5 )  : 5 3 5 - 5 4 1 . 
Sm i th , W .  B . , D .  C .  B l e n d e n , T .  F uh ,  and L .  H i l e r .  1 9 7 2 .  
D i a gn o s i s  o f  rab i e s b y  immu n o f l uo re s c en t  s t a i n i n g  o f  
f r o z en s e c t i o n s  o f  s k i n . J .  Am . Ve t .  Me d .  A s s oc . 
1 6 1 ( 1 1 )  : 1 4 9 5 - 1 5 0 1 . 
S o ave , 0 .  A .  1 9 6 4 . R e ac t i vat i o n  o f  r ab i e s  v i rus in  a 
gu in e a  p i g  due t o  t h e  s t re s s o f  o v e rc rowd i n g .  Am . J .  
Vet  . Re s . 2 5 ( 1  0 4 )  : 2 6 8 - 2 6 9 . 
1 9 6 6 . T r an s m i s s ion  o f  r ab i e s  t o  m i c e  b y  in g e s ­
t l on o f  i n f e c t e d  t i s s ue .  Am .  J .  V e t . Re s . 2 7 ( 1 1 6 ) : 
4 4 - 4 6 . 
S ou t !1 e a s t e rn C o o p e rat i ve l'i i l d l i fe D i s e a s e  S tu d y  ( S CWDS ) . 
1 9 6 7 .  W i l d l i fe rab i e s  s ur ve i l l an c e  inv e s t i g at i on . 
P a g e s  5 3 - 5 5  � n  Ann ual  Re p o r t  1 9 6 5 - 1 0 6 6 , S c ho o l  o f  
3 1 4  
Ve t e r i n ary Me d i c i n e , Uni v .  G e o r g i a , A t h en s . 5 9  p p . 
M i me o . 
S t e e  1 e , J . H . 1 9  7 S • H i  s t o ry o f  r a b i e s . Pa g e s  1 - 2 9 i n  
G .  �1 . B ae r , e d . T he na tur a l  h i s t o ry o f  r ab i e s -. ­
Vo l . I .  A c a d e mi c P r e s s ,  N ew Y or k . 4 5 4  pp . 
S t o rm ,  G .  L .  1 9 7 2 .  D ay t ime r e t re a t s and mov e me nt s  o f  
s ku n k s  on farm l ands i n  I l l in o i s . J .  W i l d l . � lana ge . 
3 6 ( 1 )  : 3 1 - 4 5 .  
S t o rm , G .  L .  an d B .  J .  Ve rt s .  1 9 6 6 . Movement s o f  a s t r i p e d  
s kunk in f e c t e d \�- i t h r a b i e s . J . :-.r amm a 1 .  4 7 ( 4 ) : 7 0 5 - 7 0 8 • 
S t out , I .  J .  and D .  E .  S o n e n s h i n e . l 9 7 4 a . E c o l o gy o f  a n  
o p o s s um p o pu l a t i o n  i n  V i r g i ni a , 1 9 6 3 - 6 9 . Ac t a  
T he r i o l . 1 9 ( 1 5 ) : 2 3 5 - 2 4 5 .  
and 1 9 7 4 b . 
t i o n  i n  V I r g i n i a , 1 9 6 3 - 6 9 .  
1 4 0 - 1 4 5 .  
A s t r ip e d  s kunk p o p u l a ­
C h e s ap e ak e  Sc i .  1 5 ( 3 ) : 
Sunqu i s t , M .  E .  1 9 7 4 . W i nt e r  a c t i v i ty o f  s t r i p e d  s kunk s 
( Me p h i t i s  me�h i t i s 2 in e a s t - c e n t r a l  M i nn e s o t a .  Am . 
�ll a1. Na t  . 9 _ ( 2)  : -� .) 4 - 4 4 6 . 
T enne s s e e  Dep a rtment  o f  Pub l i c H e a l t h , 1 9 6 1 - 1 9 7 5 . Annu a l  
r ep o r t s  o f  r ab i e s  i n  T enne s s e e . � a s hv i l l e . 
1 9 7 6 . Annua l r e p o r t  o f  r ab i e s  i n  T enne s s e e , 
19 7 5 . N a s h v i l l e . 3 3  pp . 
. 
---�1�9"""76 .  
1 9 7 7 .  Annua l rep o rt o f  rab i e s  
N a s h vi l l e . 3 3  p p . 
in  T e nne s s e e , 
T e nn e s s e e S t a t i s t i c a l Ab s t ra c t , 2 nd e d . 1 9 7 1 . U n i v e r s i ty o f  
T enne s s e e  C ent e r  fo r Bu s ine s s  a n d  E c o n om i c  Re s e ar ch . 
Kn ox v i l l e . 7 1 2  p p . 
T i er ke l , E .  S .  1 9 5 9 . Rab i e s . P a ge s  1 8 3 - 2 2 6  in  C .  A .  B r an d l y  
and E .  L .  Jun g h e rr , e d s . Advanc e s  i n  vete r inary 
s c i e nc e .  Vo l .  5 .  Ac a d e m i c  P r e s s ,  N ew Y o r k . 4 5 0  pp . 
T oma , B .  and L .  And r a l . 1 9 7 7 . E p i d e mi o l o g y  o f  f o x  rab i e s .  
P a g e s  1 - 3 6 i n  � .  A .  L a u f fe r ,  F .  B .  B an g ,  K .  Maramo r o s c h , 
and K .  M .  SITiTt h , e el s .  Advan c e s  in  v i ru s  r e s e a r c h . 
V o l . 2 1 . A c a d e m i c  P r e s s ,  �{ e,.,- Y o rk . 4 0  9 pp . 
T o � e r ,  G .  C .  1 9 5 6 . H ou s e  c at p r e da t i on o n  s m a l l  an i ma l s . 
J .  ��la mma 1 .  3 7 ( 1 )  : 1 1  9 . 
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To r o , E .  E .  1 9 6 6 . Rab i e s  i n  Pue rt o  R i c o .  P a  s 1 3 1 - 1 3 3  i n  
P r o c . N a t . Rab i e s  S y mp o s i u m .  Nat i o n a l C o mm un i c ab l e-­
D i s e a s e  C e nt e r .  At l an t a , G a .  1 4 5  p p . 
T ra p p , G .  R .  a n d  D .  L .  H a l l b e r g . 1 9 7 5 .  E co l o  o f  t h e  g r ay 
fox ( Ur o c yon c i n e r o a rg en t eus ) : a r ev i ew .  P a ge s  1 6 4 -
1 7 8 i n  M .  W .  Fo x ,  e a . The w i l d  c an i ds . Van N o s t r and 
Re i nnol d , N e w  Y o rk . 5 0 8  pp . 
USDA ( U . S .  D e u a r tment o f  Agr i cu l t u re ) . 1 9 4 1 . S o i l  S ur ve y , 
J e f fe r; o n  Count y , T e nne s s e e . S e r i e s  1 9 3 5 , N o . 2 0 .  
1 0 4  pp . 
. 1 9 5 5 .  S o i l  S u r ve y , C oc k e  C o un t y , T e nne s s e e . 
-------s�e-r�i e s  1 9 4 4 , N o . 7 .  1 7 1  p p . 
1 9 5 8 . 
::, e r i e s  1 9 4 7 , 
S o i l  Sur ve y , G re en e  C ount y ,  T enne s s e e . 
N o . 7 .  8 9 pp . 
U . S .  De p a r t me n t  o f  C omme rc e . 1 9 7 3 , C oun t y  a n d  C i ty D a t a  
B oo k , 1 9 7 2 .  S o c i a l  a n d  E c on om i c  S t at i s t i cs Admi n i s ­
t ra t i on .  1 , 0 2 0  p p . 
1 9 7 6 . 1 9 7 4 C e n s u s  o f  A g r i c il l t u r e , Pr e l i m i n a r y  
Re p o r t . ( Co c k e , G re e n e , and  J e f fe r s on c o un t i e s ) . 
Bu r e au o f  t h e  C en s us , Wa s h i ng to n , D .  C .  
U S DHEW ( U . S .  D e p a r t me n t  o f  H e a l th , E d u ca t i on , and W e l f a r e ) . 
1 9 6 4 - 1 9 7 5  ( Annua l ) . Rab i e s  s ur ve i l l an c e . C en t e r  f o r 
D i s e a s e  C o n t r o l .  At l an t a , G a . 
1 9 7 1 .  Quar t e r l y  rab i e s  s umma ry , Ju l y - S e p t e mb e r  
1 9 7 0 , r ab i e s  s ur ve i l l an c e .  C en t e r  fo r D i s e as e  C on t ro l . 
At l ant a ,  G a .  1 0  pp . 
. ----1""'"9 ...... 7 4 . 
1 9 7 6 a . Rab i e s  s ur ve i l l an c e , annu a l  s ummar y , 
C en t e r  fo r D i s e a s e  C on t ro l . A t l an t a , G a .  2 3  p p . 
1 9 7 6 b . Rab i e s  s u rve i l l an c e , annual s umma ry , 1 9 7 5 .  
Cen t e r fo r D i s e as e  Con t ro l . At l an t a ,  G a . 2 5  p p . 
1 9 7 7 . R ab ie s  s ur v e i l l anc e , a nnual  s umma ry , 1 9 7 6 .  
Ce n t e r  fo r D i s e a s e  Co n t ro l . At l an t a , G a . 3 5  pp . 
Va u gh n  , J . B . 1 9  7 5 . C a t  r a b i e s . P a s 1 3 9 - 1 5 4 i n  G . M .  
B ae r , e el .  T h e  n a tu r a l  h i s t o r y  o f  r ab i e s . vo l . I I .  
Ac a d e m i c  P r e s s ,  N e v.- Y o r k . 3 8 7  p p . 
Ve nt e r ,  H .  D . , W .  R .  H o  e r t , J .  E .  S c a t t e r day , and A .  V .  
Har dy . 1 9 5 4 . R ab i e s  i n  b a t s  i n  F l o r i d a . Arr . J .  Pub l . 
H e a l t h  4 4 ( 2 )  : 1 8 2 - 1 8 5 . 
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Ve r t s , B .  J .  1 9  6 3 . �lov e m e nt s and p op u  1 at  i on s  o f  o p o s s um s  
i n  a cu l t i va t e d  a r e a .  J .  Wi l d l . M an a g e . 2 7 ( 1 )  : 1 2 7 - 1 2 9  . 
. 1 9 6 7 . The  b i o l o gy o f  t h e  s t r i p e d  s kunk . Un i v .  
--------I�l�l�i n o i s  P re s s , Urb an a .  2 1 8  p p . 
Ve r t s , B .  J .  an d G .  L .  S t o rm .  1 9 6 6 . A l oc a l  s tu dy o f  
p r e va l e n c e  o f  r ab i e s amon g fox e s  and  s t r i p e d  s k unk s . 
J . W i 1 d l  . Han a g e . 3 0 ( 2 )  : 4 1 9 - 4  2 1  . 
Wa d e - Smi t h , J .  and M .  E .  Ri c hmond . 1 9 7 5 .  C a r e , mana g e m en t , 
an d b i o l o gy o f  c a p t iv e  s t r i p e d  s k unk s (Meoh i t i s  
meph i t i s ) . L a b . An imal  S c i . 2 5 ( 5 ) : 5 7 5 - 5 84: . 
W a r r e n , J .  Z .  
T he s i s . 
7 9  p p . 
1 9 7 5 . T h e  T e nne s s e e  fu r t r ap i n dus t ry .  M . S .  
T enn . T e chno l o g i c a l  Un i v . , C o o k e vi l l e .  
Web s t e r , L .  T .  1 9 4 2 . Rab i e s . The  �!a crni l l an C o . ,  :-..r ew Y or k . 
1 6 8  pp . 
We b s t e r , W .  A . , G .  A .  C a s ey ,  H .  T ab e l , an d A .  H .  Co rn e r .  
1 9 7 4 . Skunk rab i e s  i n  On t a r i o .  C an .  V e t . J .  1 5 ( 6 ) : 
1 6 3 - 1 6 7 . 
WH O ( W o r l d H e a l th O r g an i z at i on ) . 1 9 7 0 . W i l d l i fe rab i e s : 
a E ur op e an p ro b l em .  WH O Ch ro n i c l e  2 4 ( 2 ) : 4 7 - 5 2 . 
1 9 7  3 .  WHO exp e r t  c ommi t t ee on r ab i e s , s i x t h  
r e p o r t . WHO T e ch n i c a l Rep o rt S e r i e s  No . 5 2 3 .  Wo r l d  
H e a l th O r g an i z at i on , Gene va . 5 5  p p . 
W i kt o r , T .  J .  1 9 7 1 . �a t ur e  and p ro p e rt i e s  o f  r ab i e s  v i rus . 
P a g e s 3 7 - 5 1  i n  Y .  � a gano and F .  M .  D ave npo r t , e d s . 
Rab i e s . U n i ver s i t y  P a r k  P r e s s , B al t i m o r e . 4 0 6  p p . 
W i n g , L .  1 9 4 0 . A game s ur ve y i n  no r t h e a s t e r n  T en ne s s e e . 
J .  T enn . Acad . Sc i .  1 5 ( 3 ) : 3 0 9 - 3 2 0 . 
W i n k l e r , W .  G .  1 9 7 2 a .  Rab i e s  in th e Un i t e d  S t a t e s . 1 9 5 1 -
1 9 7 0 . J .  I n fe ct . D i s . 1 2 5 ( 6 ) : 6 7 4 - 6 7 5 . 
. 1 9 7 2 b .  Rod e n t  rab i e s  in t he Un i t e d  S t a t e s . J .  ------�r-n�fe c t . D i s .  1 2 6 ( 5 ) : 5 6 5 - 5 6 7 .  
1 9 7 5 .  Fox  r ab i e s . P a g e s  3 - 2 2  i n  G .  :VI . B ae r , 
e d .  T h e  n a tu r a l  h i s to ry o f  rab i e s . Vo-l .  I I . 
Ac a d em i c  P re s s , � ew Y o r k . 3 8 7 p p . 
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W i nk l e r , W .  G . , E .  F .  B ak e r ,  J r . , and C .  C .  H o p k i n s . 1 9 7 2 a .  
An o u t b r e ak o f  n o n - b i t e  t r an s mi t t e d  Y ab i e s  in  a 
l ab o r a t o ry an i ma l  c o l ony . Am . J .  E p i de m i o l . 9 5 ( 3 ) : 
2 6 7 - 2 7 7 . 
W i nk l e r , W .  G . , N .  J .  S c hne i d e r , and W .  J .  J e n n in g s . 
E xp e r i m e nt a l  r ab i e s  in f e c t i o n  1 n  w i l d  r o d e nt s . 
W i l dl . D i s . 8 ( 1 ) : 9 9 - 1 0 3 . 
1 9 7 2 b . 
J .  
W i s eman , G .  L .  and G .  0 .  H e nd r ic k s o n . 1 9 5 0 . N o t e s o n  t h e  
l i fe h i s t o ry a n d  ec o l o gy o f  t he o p o s s um i n  s o ut h ­
e as t e rn I ow a . J .  Mamma l . 3 1 ( 3 ) : 3 3 1 - 3 3 7 . 
W o o d ,  J .  E .  1 9 5 4 . I nv e s t i g a t i on o f  fo x p o p u l a t i on s  and 
s y l va t i c rab i e s  i n  the s o u t h e a s t . T r an s . N .  Am .  
W i l dl . C on £ .  1 9 : 1 3 1 - 1 4 0 . 
Woo d ,  J .  E .  and D .  E .  Dav i s . 1 9 5 9 . T h e  p r e va l e nc e o f  
r ab i e s  i n  pop u l a t i o n s  o f  fox e s  i n  the  s ou t he rn s t at e s . 
J , Am . V e t . Me d . A s  s o c . 1 3 5 ( 2 ) : 1 2 1  - 1 2 4 . 
Wo o d ,  J .  E .  and E .  P .  O du m .  1 9 6 4 . A n i n e - ye a r  h i s t o ry o f  
fu rb e a r e r  p o pu l a t i o n s  o n  t h e  AE C S a va nn ah R i ve r P l ant 
Ar e a . J .  Mamma l .  4 5 ( 4 )  : 5 4 0 - 5 5 1 . 
AP P E N D I CE S  
AP P E N D I X  A 
RAB I E S , C L D I : CAL PE C T S  
APPE ND I X  A 
RAB I E S , C L I NI CAL PE CT S  
Rab i e s  a s  a c l i ni c a l  d i s e as e  may b e  d e f i ne d a s  " an 
acut e  in fe c t i ou s  d i s e a s e  o f  t he c en t r a l  n e rvo u s  s y s t e m  c a us e d  
b y  a v i rus "  ( S ik e s  1 9 7 0 : 3 ) .  The  c au s at i ve a g e n t , t h e  r ab i e s 
v i rus , i s  c omp o s e d  o f  a s in g l e  s t ra n d  o f  RNA , and i t  h a s  b e e n  
c l as s i fi e d  w i th t h e  rab i e s  g roup o f  t he rhab d o v i rus e s  ( \'lH O  
1 9 7 3 : 6 ,  1 4 ) . Th e b as i c  mo rp h o l o  , c hemi c a l  c omp o s i t ion ,  
s t ru c t u r a l  ant i n s , dyn ami c s  o f  re p l i ca t i on , and  v i rus / h o s t  
c e l l  i n t e ra c t i o n  o f  t h e  rab i e s v i rus a r e  k no wn ( W ik t o r  1 9 7 1 : 
3 8 - 4 9 , Mu rphy 1 9 7 5 : 3 3 - 6 1 ) . 
T h e  s ou r c e  o f  rab i e s  i n f e c t i on i s  g e n e ra l l y  c on s i d e r e d  
t o  b e  t h e  b i t e  o f  an in f e c t ed an imal w i t h  r ab i e s  v i ru s  i n  t h e  
s a l i va .  T r a n s m i s s i on b y  s uc h  b i t i n g  i s  t h o ug ht t o  have  e 
g r e a t e s t  ep i z o o t i o l o g i c al s i g n i f i c anc e ( V e r t s 1 9 6 7 : 1 4 5 ) . 
Und e r  c e r t a i n  c i r cums t anc e s  a e ro s o l  t ra ns mi s s i on i s  p a s s l e  
( C on s t an t in e  1 9 6 7 a : 3 0 ) . Wh i l e  a e ro s o l  t ra n s mi s s i o n i s  u s ua l l y 
as s oc i a t e d  w i t h  t h e  in fe c t i on o f  man and  an ima l s  b y  b a t s , 
W ink 1 e r e t a l .  ( l  9 7 2 a : 2 7 6 ) i n  d i c a t e d that  un d e  r s p e c i a 1 
c on d i t i on s  a i rb o rn e  t r an s mi s s i on b e t w e en c ar n i vo re s m i g h t  b e  
p o s s i b l e .  T r an s mi s s i on m ay a l s o  o cc u r  b y  t h e  in g e s t i on o f  
rab i e s  in fe ct e d  t i s s ue ( S o a ve 1 9 6 6 : 4 5 ,  B e l l  and Moo r e  1 9 7 1 : 
1 7 9 , Rams d e n  and Johns t o n  1 9 7 5  : 3 2 3 ) . T p o s s i b i l i ty o f  
t r an s mi s s i on v i a  i e s  i n fe c t e d  u r i n e  w a s  in d i c a t e d b y  
3 2 0  
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F i s chma n  and S c h a e f fe r  ( 1 9 7 1 : 9 0 , 9 1 )  a n d  D e b b i e  an d T r i ma rchi  
( 1 9 7 0 : 5 0 3 - 5 0 4 ) . The re is  e vi d e n c e  t o  i n d i c a t e t h a t  n o  
a rt h rop o d  ve c t o r s a r e  invo l ve d  i n  t h e  t r an s m i s s i o n  o f  rab i e s  
( B e l l  e t  a l . 1 9 5 7 : 2 7 9 , C on s t an t in e 1 9 6 7 a : l 8 ) . 
Re g a rd l e s s  o f  t h e  mod e  o f  t ra n s m i s s i on ,  onc e in f e c t i o n 
has  o c cur re d, a t  l e as t  fou r c ou r s e s  o f  e ve n t s a r e  p o s s ib l e .  
The s e  c o u:rs e s  a r e : ( 1 )  a b o r t i ve in fe c t i o n , ( 2 ) a c h ro n i c  
c a r r i e r s t a t  e , ( 3 ) a 1 a t  e n  t in  f e c t i o n  , an d ( 4 ) t he d e  v e 1 o p m e n  t 
o f  the  c l i ni c a l  d i s e as e  fo l l ow i n g  an i n c ub a t i o n  p e r i o d . T h e  
fac t o r  o r  fac t o r s  t h at d e t e rm i n e  wh i ch c o u r s e fo l l ow s  t h e  
in i t i a l  in fe c t i on a r e  unc l e a r . 
Ab o rt i ve r ab i e s  r e fe r s t o  the  t e rm ina t i on o f  the p a t h o ­
l o g i c a l e f f e c t s  o £  t he v i ru s  on the h o s t w i t ho ut imp l y in g  
whe t h e r  t h e  v i ru s  c e a s e s  t o  i n fe c t  t h e  ho s t . Ab o rt i ve rab i e s  
i n fe c t i o n s  h av e  b e e n  re p o r t e d  amon g  do g s  ( B e l l  1 9 6 6 a : l 7 1 ) , 
a n d  n o n f a t a l  r ab i e s  i n fe c t i o n s  may oc c u r  in  s om e  t e r re s t r i a l 
w i l d l i fe ( B e l l  1 9 6 6b : l 9 ) . N o n s u s c e p t i b i l i t y  re s ul t i n g  f r o m  
t h e  g e n e t i c  c h a ra c t e r i s t i c s o f  a s pe c i e s  wou l d  p ro b ab l y  r e s u l t  
i n  ab o r t iv e  in fe c t i o ns . 
I n  the c h ro n i c  c a r r i e r  s t at e  an an ima l w ou l d  n o t  d e ve l op 
t h e  c l i n i c a l  d i s e a s e , b u t  wou l d  r e ma i n  h e a l t h y  and s h e d  in ­
f e c t i ve vi rus . C h ro n i c  c a r r i e r s woul d b e  c ap ab l e  o f  i n fe c t i n g  
o t h e r  an i ma l s  ov e r  an e x t e n d e d  t im e  p e r i od . I n  l a r g e  b a t  
c o l o n i e s  ap p a r e n t l y  h e a l t hy b a t s  may s p r e a d  i n fe c t i ve rab i e s  
v i r u s  i �  a e r o s o l  f o r m  o r  b y  c a s u a l  b i t in g  ( C on s t an t i n e 1 9 7 1 :  
2 5 6 ) . H ow e ve r , s e ve r a l s t ud i e s  have  b e en unab l e  t o  d em o n s t ra t e  
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c on c l u s i ve l y  t h at t h e  c h ro n i c  c a r r i e r  s t a t e  e x i s t s  in �o r t h  
Ame r i can b a t s  ( B e l l  1 9 6 6b : l 8 , John s on 1 9 7 1 : 2 4 7 ) . Wh i l e  
s t r i p e d  s kunk s  have b e e n  s hown t o  exc r e t e  t h e  v i ru s  i n  t h e i r  
s a l i v a  fo r s e ve r a l  days  p r i o r  t o  t h e  on s e t  o f  any rab i e s  
symp t om s  ( S i k e s  1 9 6 2  : 1 0 4 4 ) , the r e  i s  n o  e vi d e nc e  t o  i n d i ca t e  
t h a t  e i th e r  t h e  fox o r  s kunk i n  N o r t h  ."vn e r i c a  c an b e come 
ch ron i c  r ab i e s  c a rr i e r s . 
T h e  t h i r d p o s s ib l e  o u t come  o f  r ab i e s  i n f e c t i o n  i s  l a t e n t  
rab i e s . A l at e n t  i n fe c t i on r e f e r s  t o  a c o nd i t i on i n  wh i c h t h e  
d i s e as e  a g e n t  p e r s i s t s i n  t h e  t i s s ue s fo r l o n g  p e r i od s  dur i n g  
wh i c h  th e r e  a r e  n o  ob v i ou s  man i fe s t a t i o n s  o f  d i s e as e .  Th i s  
t e rm i s  n o t  u s e d  in s i tu at i o n s  wh e r e the  i n c ub a t i on pe ri od 
may b e  q u i t e  l on g . I n  con t r a s t  t o  c h r o n i c  ca r r i e r s , an i ma l s  
w i t h  l a t ent rab i e s  i n fe c t i o n s  may no t b e  c ap ab l e  o f  i n fe c t i n g  
o t h e r  a n i m a l s .  One imp o r t ant as p e c t o f  l a t e n t  i n fe c t i o n s  i s  
t h a t  t h e r e  mu s t  b e  a r e a c t i v a t i on o f  t h e  d i s e as e  a g e nt b e fo r e  
t h e  c l i n i c a l  d i s e a s e  and / o r s h e d d i n g  o f  t h e  a g e nt c a n  o c cur . 
I n  t h e  l a t ent s t a t e  t h e  d i s e a s e  a g e n t i s  h i d de n  and may b e  
at a d e ad e n d  un l e s s  t h e  h o s t ' s  i nt e rn a l o r  e x t e rn al e nv i r o n ­
m e n t  t r i gg e r s  r e a c t i vat i o n . 
D e fi n i t i ve p ro o f  o f  l a t e n t  rab i e s  in f e c t i on s  i n  th e 
foxe s and Mu s t e l i d a e  o f  C ent r a l  E ur op e  and t h e  Un i t e d  S t a t e s  
has  n o t  b e e n  f o un d  ( WH O  1 9 7 3 : 3 9 ) . How e ve r ,  s e v e r a l  s t ud i e s  
h ave s p e c u l a t e d  t h at l a t e n t  rab i e s  in f e c t i o n s  i n  t e r r e s t r i a l 
w i l d l i fe a re p o s s ib l e . Ve r t s  ( 1 9 6 7 : 1 7 4 - 1 7 6 )  s t a t e d t h a t  
young s t r i p e d  s k unk s  may re c e i ve a n  in ut e r o  l a t ent r ab i e s  
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i n fe c t i on .  Mc L e an ( 1 9 7 5 : 7 5 )  s u g g e s t e d  t h a t  l at en t , s ub l e t h a l  
rab i e s  i n fe c t i o n s  may b e  on e o f  t h e  b i o l o g i c a l  r e s e rv o i r  
me c h a n i sms  wh i ch a l l ow t h e  v i ru s  t o  b e  m a i n t a i n e d  i n  r ac c o on 
p o pu l at i o n s  b e twe e n  e p i z o o t i c s . 
T h e  d e v e l opment o f  c l i n i c a l  r ab i e s i s  the  re ma i n in g  
c o u r s e o f  e v e n t s fo l l o w i n g  i n fe c t i on .  A f t e r  in fe ct i on rab i e s  
symp t oms may oc cur  wi t h i n  a few days  o r  a ft e r  s e ve r al mon t h s .  
Th e c l i n i c a l  d i s e as e  i s  p re c e d e d  b y  a p e r i od o f  incub a t i o n . 
Re c o rd e d  du r at i o ns f o r  t h e  incub at i o n  p e r i o d  amon g wi l dl i fe 
s pe c ie s  a re qui t e  var i e d  ( T ab l e  4 7 ) , and t h e  fac t o r s r e s p on s ­
ib l e  f o r  t h i s  v a r i ab i l i ty b o t h  wi th in and amo n g  s p e c i e s  r e ma i n  
a s i gn i fi c an t  p r ob l e m  i n  t he ep i z o o t i o l o gy o f  r ab i e s . Th e 
f a c t  t h at s k un k s  as w e l l  a s  o t he r rab i e s  h o s t s  c an h ave l on g  
incub at i on p e r i o d s  rep r e s en t s  a t  l e a s t on e p o s s ib l e  m e ch an i sm 
f o r  p e r p e t u a t in g  rab i e s  w i th i n  a p opu l a t i o n  ov e r  e x t e nd ed 
p e r i od s  o f  t im e  in  t he ab s e n c e  o f  o v e r t  rab i e s c a s e s . 
T h e  l e n g t h  o f  t h e  i n c ub a t i on p e r i o d  h a s  b e e n  as s o c i a t e d  
w i t h  s e v e r a l  fac t o r s  i n c l u d i n g  t h e  phys i ca l  c o nd i t i o n  o f  t h e  
an i ma l , s t re s s , s i t e  o f  i n o cu l a t i on ,  a n d  t h e  " s t r a in" o f  t h e  
rab i e s v i ru s  i n  t h e  in fe c t i n g  d o s e ( W i n k l e r  1 9 7 5 : 1 4 ) , T h e  
d urat i on o f  t h e  i n c ub a t i on p e ri od s e ems t o  b e  inve r s e l y  
r e l a t e d  t o  t h e  am ount o f  rab i e s  v i ru s  in t h e  in fe c t in g  d o s e 
( S i k e s  1 9 6 2 : 1 0 4 3 ) . B a e r  a n d  C l e a ry ( 1 9 7 2 : 5 2 3 - 5 2 4 )  p r e s e nt e d  
e v i d en c e  t o  ind i c a t e  t h at t h e  v! rus r e ma in s  a t  the s i t e  o f  
i n t r oduc t i o n  f o r  mo s t  o f  t h e  i n cub a t i on p e r i od . �ur p h y  e t  a l . 
( 1 9 7 3 a : 3 7 4 )  s t a t e d  t h at " i n t raE1us cu l a r  h a rb o r a g e "  p r i o r  t o  
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T ab l e  4 7 .  c o r d e d  i n c ub a t i o n  p e r i od s  f o r  r a b i e s  amo n g  
s e ve r a l  t e rr e s t ri a l w i l d l i fe s p e c i e s . 
S p e c i e s  
G r a y  fox 
a n d  r e d  f o x  
R e d  f o x  
S t r i p e d  s kunk 
Op o s s um  
Ra c c o o n  
Du r a t i o n o f  i n c ub a t i o n  
p e r i o d  ( in d ay s )  
1 2 - 1 0 9  
1 4 - 5 7  
1 4 - 1 7 2  
1 4 - 8 8  
2 0 - 7 1  
3 0  
1 0 - 4 2  
7 9 + 
S ou r c e 
S i k e s  1 9 6 2 : 
1 0 4 2 - 1 0 4 3  
P a rk e r and 
\\' i 1 s n a ck 1 9 6 6 : 
3 5  
P a r k e r  a n d  
W i l s n ac k  1 9 6 6 : 
3 5  
S i ke s  1 9 6 2 : 
1 0 4 2 - 1 0 4 3  
N i em e ye r 
1 9 7 3 : 3 8 
C o n s t an t i n e  
1 9 6 7 a : S l 
S i k e s and 
T i e rk e l  1 9 6 2 : 
2 7 0 
S i ke s  a nd 
T i e rk e l  1 9 6 2 : 
2 7 0  
B i g l e r  e t  a l . 
1 9 7 3 : 3 3 3  
a r nc ub a t i on p e r i o d g i v e n  h e re i s  t h e  i n t e r v a l  f r o m  
t h e d a y  t h e  an im a l  e n t e r e d  t he c av e  u n t i l  i t  s ho w e d  
s ym p t om s . 
t h e  i n fe c t i o n  o f  n e r ve c e l l s  m ay acc ount f o r l on g  an d / or 
va r i ab l e  i n cub at i on p e r i od s . 
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A f t e r  t h e  rab i e s  v i rus i n fe c t s  pe r i phe r a l  n e rve 
t i s s u e , t h e r e  i s  a c ent r i p e t a l  movement  o f  i n f e c t i o n t ow a r d  
the  c e n t r a l  n e rv o us s y s t em ( CN S ) ( S i k e s 1 9 7 0 : 1 1 ) . W i t h i n  
t he C N S  rab i e s  v i ru s  c au s e s  in f l amma t i on a n d  s om e  d e g e n e r a ­
t i o n  o f  n e rve c e l l s . F r o m  t h e  CNS t he r e  i s  a c en t r i fu g a l  
s p r e a d  o f  t he v i ru s  t o  o t he r p a rt s o f  t h e  b o d y  ( S chne i de r  
1 9 7 5 : 2 8 9 ) . T h i s  s p r e a d i n g  may r e s u l t  i n  t he e x t r a n e ur a l  
infe c t i o n  o f  t h e  p anc r e a s , a d i p o s e t i s s ue , a n d  myoc a rd ium 
( Mu rp hy et  a l . 1 9 7 3b : l ) . J o hn s on ( 1 9 6 6 : 2 9 )  no t e d  t h a t  t he 
r ab i e s  v i rus h a s  an a t t rac t i on fo r t he lung s , mamma ry g l and s , 
k i dney s , and mus c l e  t i s su e . The p r o l i f e r a t i o n  o f  t he v i rus 
in the l un gs an d / o r o r ona s a l  c a v i t y  o f  t he h o s t  wou l d  
fac i l i t a t e  a i rb o rne t r an s m i s s i o n . 
T h e  du ra t i on o f  t h e  c l i n i c a l  i l ln e s s  i s  an imp o r t an t  
f ac t o r  in  t h e  t r an s m i s s i o n  o f  rab i e s . T h e  dumb o r  p a r al y t i c  
type o f  t h e  d i s e a s e  d o e s  no t f avo r c l a s s i c a l  b i t e  t ra n s m i s s i on 
b e c a us e the  p ar a l y s i s  o f  the j aw s  h i nd e r s  t h e  ab i l i t y  to  b i t e , 
and  the ove r a l l  d u r a t i o n  o f  t h i s  f o r m  i s  s ho r t e r  than  fur i ous  
rab i e s  ( K ap l an 1 9 6 9 : 4 2 3 ) . S i ke s ( 1 9 7 0 : 1 1 )  s t a t e d  t h a t  
l ab o r a t o r y  s tu d i e s  on w i l d l i fe s how t h a t  a ma j o r i t y  o f  an i ma l s  
d e ve l o p  t h e  fur i ou s  f o r m  o f  r ab i e s , b u t  G o u gh and  � i e me y e r  
( 1 9 7 5 : 1 7 3 ) foun d  t h a t  in a l a b o r at o ry e p i z o o t i c , mo s t  o f  t h e  
s t r ip e d  s k un k s  wh i c h  2 i e d  o f  r a b i e s  s h o� e d n o  c l i n i ca l s i g n s  
o f  i l l n e s s  an d r a r e l y  d e mo n s t r a t e d  a g g r e s s i v e  b e h avio r .  
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The  durat i on o f  t h e  ov e r t  d i s e a s e  i s  no t e qu i v a l ent  t o  t h e  
p e r i o d  du r i n g  w h i c h  rab i e s  vi r us i s  exc r e t e d  i n  t he s a l i va . 
S i k e s ( 1 9 6 2 : 1 0 4 4 )  r e p o rt e d  t h a t  exp e r i �e n t a l l y  i n fe c t ed 
s t r i p e d  s kunk s  ma y have v i ru s  in  t he i r s a l i v a from f i ve days 
b e fo r e t o  four  days a f t e r  c l i n i c a l  S )�p t om s  b ec om e  ap p ar en t . 
W h i l e  r ab i e s  h a s  l o n g  b e e n  c on s i d e r e d  a d i s e as e wh i ch 
inva r i ab l y  re s ul t e d  in d e a t h  ( T i e rk e l  1 9 5 9 : 1 9 2 , Mar x an d 
S w- i nk 1 9 6 3 : 1 7 2 ) , the  i d e a  t hat rab i e s  i s  c on s i s t en t l y  fa t a l 
e v e n  a ft e r t h e  d e ve l op me n t  o f  ov e r t  s ymp t oms h a s  b e e n c ha l ­
l en ge d  ( B e l l  1 9 7 5 : 3 4 9 - 3 5 0 ) . E v i d e n c e  h a s  b e en p r e s e n t e d  
wh i c h  i n d i c a t e s  t ha t  re c o v e ry from rab i e s  i s  p o s s i b l e  i n  
man ( B h a t t  e t  a l . 1 9 7 4 : 8 6 2 )  and in do g s  ( Arko e t  a l . 1 9 7 3 : 9 3 7 ) . 
T h e  i n t ro du c t i on o f  t h e  r ab i e s v i ru s  in t o  a mamma l i an 
h o s t c a n  t r i g ge r  an immun e re s p on s e  b y  t h e  b o dy .  O n e  e l em e n t  
o f  t h i s  r e s p o n s e i s  t h e  p r o d u c t i o n  o f  mac romo l e cu l e s  known a s  
s e rum n e ut r a l i z i n g  ( S �)  ant i b o d i e s . I n  t he l ab o r a t o ry t h e  
c r e a t i o n  o f  S �  an t ib o d i e s t o  c omb a t  r ab i e s  in fec t i o n  h a s  
b e e n  i n d u c e d  b y  t h e  i n o cu l at i o n  o f  rab i e s  vi r u s  i n t o  s ku nk s 
and fox e s  ( S i ke s  1 9 6 2  : 1 0 4 6 ) , o p o s s ur.ls (B a r r  1 9 6 3 : 6 6 ) , an d d o g s  
( Ar k o  e t  a l . 1 9 7 3  : 9 3 7 ) . T h e s e  ant i b o d i e s  a r e  c r e a t e d  
s p e c i f i c a l ly t o  n e u t ra l i z e  t he r ab i e s  v i rus , and t hey a r e  
p r o duc e d  o n l y  i n  t h e  p r e s e n c e  o f  an t i g e n s  uni que t o  t he rab i e s 
v i rus . 
T h e  ex a c t  r o l e  o f  r ab i e s  S �  ant i b o d i e s  i n  t h e  d e f e n s e 
o f  t h e  ho s t  a ga i n s t  c l i n i c a l r ab i e s  i s  no t known ( B e l l  1 9 7 5 : 
3 4 1 - 3 4 4 ) . The p re s e n c e  o f  &nt ib o d i e s  fo r a p a r t i c u l a r  d i s e a s e  
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a ge n t  d o e s no t n e c e s s a r i l y  me an t h a t  t h e  ho s t  i s  immun e t o  
t h a t  d i s e a s e .  I t  h a s  b e en d e mo n s t ra t e d  t h a t  l ab or at o ry 
a n i ma l s  c an su r v i ve rab i e s  in o cu l a t i o n and n o t  d e ve l op 
r ab i e s  SN an t ib od i e s  ( P a rk e r and S i ke s 1 9 6 6 : 9 4 3 ,  B a r r  1 9 6 3 : 
6 6 ) . I t  h a s  a l s o  b e en s hown t h a t  s ome l ab o ra t o ry a n i m a l s  
wh i c h  d i e  o f  r ab i e s  fo l l ow in g  a n  ino c u l a t i on o f  r a b i e s  v i rus 
have s i gn i f i c ant l e ve l s , o r  t it e r s , o f  rab i e s  S� an t ib o d i e s  
( S i ke s 1 9 6 2 : 1 0 4 5 ,  P arke r a n d  S i ke s  1 9 6 6 : 9 4 3 ) . S e r um n e u t r a l i z ­
in g ant i b o d i e s  may b e  re l a t e d  t o  t h e  d e ve l opme n t  o f  l a t e n t  
r ab i e s  i n fe c t i on s . B a e r  a n d  C l e a ry ( 1 9 7 2 : 5 2 5 )  s ug g e s t e d t h a t  
a t emp o r a ry an t i g e n - ant i b o dy b ond may f o r m  Kh i c h  e s  n o t  
d e s t r o y  t h e  a n t i , b u t  a t  a l a t e r  t i me the  b o n d  may b r e ak 
and re l e a s e the  ant i ge n . 
Wh i l e  an a n i m a l  may n o t  p ro duc e S N  ant i b od i e s  i n  r e ­
sp o n s e t o  a r ab i e s  in c t i o n , t h e  p r e s e n c e  o f  s u c h  s pe c i f i c  
r ab ie s  ant i b o d i e s  i s  g e n e ra l l y c o n s i d e r e d  t o  b e  r e l i ab l e  
e v i denc e o f  p a s t  e xp o su r e  t o  the  r ab i e s  v i ru s  ( Ve r t s  1 9 6 7 :  
1 4 8 ) . Rab i e s  an t i b o d i e s  d o  n o t  ne c e s s ar i l y  c o n s t i t u t e  e v i d enc e 
o f  r e c ove ry f r om c l in i c a l  rab i e s . The re f o re , the  d e t e c t i on 
o f  rab i e s a n t i b o d i e s  in t h e  s e rum o f  w i l d  an i ma l s  c a p t u r e d  
i n  t h e  e l d  c a n b e  i n t e rp r e t ed t o  me an t ha t  t he an i ma l s 
c u r r e n t l y  have , o r  p r e v i o u s l y  h a d , a r ab ie s v i rus i n fe c t i on 
( T i e r k e l  1 9 5 9 : 1 8 9 , Ve r t s  1 9 6 7 : 1 4 8 , �ah on 1 9 7 3 : 8 2 , E v e r a r d 
e t  a l . 1 9 7 4 . 1 9 4 ) . 
APPEN D I X  B 
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RAB I E S , E C OL O G I CAL ?E CT S 
Wh i l e  c l i n i c a l  rab  s am o n g  many g ro u p s  o f  an i ma l s  h a s  
b e e n  ob s e rve d s in c e  anc i en t  t ime s , t h e r e  i s  n o  e v i d e n c e  t o  
i n d i c a t e  t ha t  rab i e s  o c cu r r e d  in  t he N ew W o r l d  p r i o r t o  s e t -
t 1e m e n t  b y  E u ro p e ans . Howeve r ,  i t  i s  p o s s ib l e t h a t  t he d i s e a s e 
w a s  p r e s ent in  New Wo r l d  c an in e s  w i t h  a c i rcump o l a r  d i s t r i bu -
t io n  s uc h  a s  t h e  wo l f  ( C an i s  l upu s ) . A t ho r ou g h h i s t o ry o f  
rab i e s  a n d  rab i e s  �e s e a rch i s  g i ve n b y  S t e e l e  ( 1 9 7 5 ) . 
J o hn s on ( 1 9 5 9 : 4 0 6 )  s t a t e d  t h a t  t he f i r s t  r e c o r d e d  
r ab i e s  c a s e s  i n  t he U n i t e d S t a t e s  o c c ur re d  amon g do g s . 
The r e  we r e  re p o r t s  o f  rab i d  do g s  i n  V i r g i n i a  dur i n g  1 7 5 3  
and in  N o r t h  C a r o l i n a  i n  1 7 6 2 . H e  a l s o  n o t ed t h at o n e  o f  t h e  
f i r s t  rab i e s  o u t b re a k s  i n  w i l d l i  o ccur re d among  f o x e s  in  
Mas s a chu s e t t s  dur i n g  1 8 1 2 . The  f i rs t  re r e ne e t o  s k unk 
r ab i e s  c ame om rep o r t s  o f  r ab i d  sp o t t e d  s k unks  in L owe r 
C a l i fo rn i a  du r i n g  1 8 2 6  ( J o hn s o n  1 9 6 5 : 8 3 0 ) . T h e g ro up o f  
nat i ve Ame r i c an an I s  in wh i c h  rab i e s  h a s  b e e n  d i s c ov e r e d  
m o s t  re c ent l y  i s  t h e  i n s e c t iv o ro u s  b a t s  w i t h t h e  f i r s t c o n -
f i rme d c a s e  o c c ur r i n g  in  F l o r i da dur i n g  1 9 5 3  ( Vent e r  e t  a l . 
1 9 5 4 ) . D a t a  c o n c e rn i n g  rab i e s among nonhem a t o p h a go us b a t s  
a re s umma r i z e d  b y  B a e r  ( 1 9 7 5 ) . 
S t a r t i n g  ab o u t  t he m i dd l e  o f  t h i s  c en t ury , th e r e  h a s  
b e en a s i gn i fi c an t  s h i ft i n  t he s p e c i e s  c omp o s i t io n  o f  
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r e p o r t e d  rab i e s  c a s e s .  I n  t he f i r s t  h a l f o f  t he twe n t i e t h  
c e n t u r y  the  dome s t ic do g w a s  t h e  mo s t  c o mm o n  h o s t  o f  r ab i e s  
in t h e  Un i t e d  S t a t e s  and C ana d a  ( S i ke s 1 9 7 0 : 4 ) . An up sur g e  
i n  t h e  numb e r  o f  rep o r t e d  w i l dl i fe rab i e s c a s e s  b e g an ab o u t  
1 9 4 0 , and t h i s  t r e n d  c on t i nue d th r o u gh a t r an s i t i on p e r i o d 
b e tw e e n  1 9 5 1  an d 1 9 7 0  du r i n g wh i c h  l d l i fe s p e c i e s  b e c am e  
t h e  mo s t  c o mmo n l y  
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f ec t ed g r oup o f  an i ma l s  ( W i nk l e r  1 9 7 2 a :  
W i t h i n  th i s  g e n e r a l  s h i f t  om d om e s t i c  a n  1 r a b i e s 
t o  w i l d l i f e r ab i e s , s ev e r a l  o t he r t re n d s  a re d i s c e rn ib l e . 
D ur in g  t h e  e a rl y  1 9 5 0 ' s  fox rab i e s  c as e s  w e r e  mo r e  nume r o u s 
t h an rab i e s  c a s e s  amo n g  s kunk s ( h o l t e n s  and T ie rk e l  1 9 6 3 : 
5 4 ) . Du r in g  t he l a t e  1 9 5 0 ' s  skunk r ab i e s c a s e s  inc r e a s ed 
wh i l e t he numb e r  o f  r ab i d f ox e s  d e c r e a s e d .  S in c e  1 9 6 1  r a b i d  
s kunk s h ave c o n s t i tu t e d  t h e m a j o r i t y  o f  t he r e p o rt e d  r a b i e s  
c a s e s  i n  t h e  Un i t e d S t at e s . T h e  n umb e r  o f  r e po r t e d  b a t  
r ab i e s  c a s e s  b e g an t o  r i s e  i n  t he l a t e 1 9 5 0 ' s ,  a n d  the i n c i ­
d e n c e  o f  rab i d  ra c c o on s  h a s  a l s o  i n c r eas e d  i n  r e c e n t  y e a r s . 
The  rab i e s  v i ru s  h a s  the c ap a c i t y  t o  i n f e c t  a l l  wa rm ­
b l o c  d an i ma l s  ( S i k e s  1 9 7 0 : 3 ) .  T h r o u gh o u t  the  wo r l d  c l i n i c al 
rab i e s  h a s  b e en r e c o rde d i n  a w i d e  v a r i e t y  o f  s p e c i e s  ( I rv i n  
1 9 7 0 ) . N a t u ra l i n  t i o n s  o c c u r  a l mo s t  e x c l us ive l y  i n  
mamm a l s , a n d  p r i ma ri l y  i n  t he mamma l i an o rd e r s  o f  C h i r o p t e r a  
a n d  C a r n i v o r a .  Amc n g  t h e  fam i l i e s  o f  C a rn i vo r a ,  ra b ie s  
app e a r s  p r e d o m i n an t l y  i n  t h e  01u s t e l i d a e , 
C an i da e . 
\'e r r i da e , and 
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D i f fe r e n t  s p e c i e s app e a r  t o  vary  w i d e l y  in t h e i r  
s u s c ep t i b i l i t y  t o  rab i e s in fe c t i o n . I n  l ab o r a t o ry s t u d i e s  
amon g  s e ve r al w i l d l i fe s pe c i e s , S i ke s  a n d  T i e r k e l  ( 1 9 6 2 : 
2 6 9 - 2 7 0 )  s ho w e d  t h a t  foxe s  h a d  t h e  l e a s t  re s i s t an c e  t o  
i n f e c t i o n , an d s ku n k s , r ac c o o n s , a nd o p o s sums h a d  p r o gr e s ­
s ive l y  mo r e  r e s i s t anc e . Muc h  o f  t h e  ava i l ab l e d a t a  on t h e  
v a ry ing  s us c e p t i b i l i t y amo n g  an i ma l s  t o  rab i e s  a re s umm a r i z e d 
i n  T ab l e  4 8 . 
One  o f  t he mo s t  c r i t i c a l  a s p ec t s  o f  r ab i e s  ec o l o gy i s  
t h e  re l i ab i l i t y  o f  d a t a  o n  t h e  numb e r  o f  rab i e s  c a s e s  re p o r t e d  
from a g iven a re a .  T h e  r e c o rd s  o n  an ima l s  s ubm i t t e d  t o  a 
d i a gno s t i c l ab o r at o ry and found t o  b e  r a b i d  a r e  g e n e ra l l y  
the  o n l y  in f o rm a t i on ava i l ab l e  o n  t he p re va l e nc e o f  r a b i e s  
i n  an a re a . Ve r t s  and S t o rm ( 1 9 6 6 : 4 1 9 )  s t at e d  t h at t he s e  
d a t a  do  n o t  ac c u ra t e l y  re f l e c t  the  t ru e  l ev e l o f  r ab i e s  
w i t h i n the  r e p o r t i n g  a r e a . V e r t s  ( 1 9 6 7 : 1 5 9 )  no t e d  t h a t  l o c a l 
l t h  o f  c i a l s m a y  s how d i f f e ren t d e g re e s  o f  z e a l  fo r s ub ­
m i t t i n g  anima l s  for  rab i e s  d i a g n o s i s , a n d  t hu s  i n fl u e nc e t h e  
l e ve l o f  r ep o r t e d  c as e s . S m a r t  ( 1 9 7 0 : 8 1 )  s t a t ed t h a t  s ome 
auth o r i t i e s  b e l i e v e  t h at ' ' r ab i e s  re p o r t i n g  in ru r a l are a s  i s  
un re l i a b l e  and p r o vi d e s  a w e a k  b a s i s  fo r d e t a i l e d  ana l y s i s . ' ' 
J enn i n g s  e t  a l . ( 1 9 6 0 : 1 7 7 )  r e p o r te d  t h a t  d u r i n g  an ep i z o o t i c  
o f  f o x  r ab i e s  F l o r i d a m a n y  fox e s  w e r e  k i l l e d  wh i l e  
at t a c k i n g  men or dome s t i c an i ma l s  w i t h o ut a c t u a l l y b i t i n g , 
and t h e 3 e  f o x e s w e r e  ne ve r rep o r t e d .  P a rke r ( 1 9 6 2 : 2 7 9 )  
ob s e rve d t h a t  i n  s o me c as e s s kunk s wh i c h a c t e d  r ab i d  w e r e  
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T ab l e  4 8 . V a r i at i on i n  t h e  s us c e p t i b i l i t y o f  v ar i ous  an i m a l  
c a t e g o r i e s  t o  r ab i e s  i n fe c t i on ( b a s e d  up o n  t h e  i n t r amus cu l a r ly 
i nocu l a t e d  d o s e r e qu i re d  t o  i n fe c t  at  l e a s t 5 0  pe rc ent o f  t h e  
a n i m a l s ,  un l e s s  o t h e rw i s e  i n d i c a t e d) . 
Ex t r eme ly n 1 gh 
F o x  
C oy o t e  
Wo l fa 
J a ck a l a 
C o t t on r a t  
F i e l d vo l e  
Kan g a ro o  rat  
S u s c ep t i b i l i t y 
S kunk D o g  
R a c c o o n  
D o me s t i c  c a t  
B a t  
B ob c at 
�lo n go o s  e a 
O th e r  
Vive r r i d a e a 
Rab b i t  
C ow 
Gu i n e a  p i g  
H am s t e r  
Othe r 
r o d e nt s 
S h e e p a 
Ho r s e a 
N onhuman 
p r i ma t e  
aB a s e d  o n  ep i d e m i n o l o g i c a l  ev i d e n c e  o n l y . 
Low 
O p o s sum 
S o u r c e : WHO ,  1 9 7 3 ,  WH O e xp e r t  c ommi t t e e  on r ab i e s , 
s i x t h  rep o r t , �� 0 T e ch n i c a l  R ep o rt S e r i e s  N o . 5 2 3 ,  W o r l d  
H e a l th O r gani z at i on , G e n e va , 5 5  pp . 
s h o t  and c on s i d e r e d  a s  rab i d  w i t h  a l ab o r at o ry d i a g no s i s . 
Many fa c t o r s  may b i as t he l e v e l  o f  r ep o r t ed r ab i e s . 
T h e  mos t c ommon c on s i d e r a t i o n  i s  t h a t  h i gh human p o pu l a t i on 
den s i t i e s  and an in c re a s e d  awa re ne s s  amD n g  t h e  human p op u l a -
t i on may r e s ul t i n  a d i s p r o p o r t i o n a l l y  h i gh l e v e l  o f  rep o r t e d  
rab i e s  ( Rakow s k i  and And re w s  1 9 7 2 : 6 6 - 6 7 , Smart  1 9 7 0 : 5 2 ) . 
Howe ve r ,  i n  I l l i n o i s  the  numb e r  o f  rab i d  fox e s d i d  not 
p a r a l l e l  h uman popul a t i on d e n s i t y , but d i d  p a r a l l e l  coun t y  
s i z e , n umb e r  o f  fox h e a d s  s ub mi t t ed , and  t he numb e r  o f  r ab i d 
s kunk s  r ep o r t e d  ( Schnurrenb e rg e r  e t  a l . 1 9 7 0 a : l 3 3 3 ) . L ew i s  
( 1 9 7 2 : 2 4 7 ) a l s o  n o t e d  t h at h lli� an p opu l a t i on fi gu re s d i d  n o t  
have a s t r o n g  i n f l ue n c e o n  t h e  r e p o r t in g r a t e  o f  s kunk 
rab i e s  in O k l ahoma . Ma rx ( 1 9 6 6 : 1 1 9 )  s u g ge s t e d  that t he typ e 
o f  a g r i c ul ture  p r a c t i c e d  i n  a p a rt i c ul a r  a r e a c o ul d a f f e c t  
t h e  l e v e l  o f  r e po r t e d  r ab i e s . L ew i s  ( 1 9 7 2 : 2 4 8 )  f ound t ha t  
t h e  l e v e l o f  s kunk rab i e s  in O k l ah oma cou l d  b e  s t a t i s t ic a l l y 
re l at e d  t o  s e v e r a l  l an d  u s e  and envi ronme nt a l  fac t o r s . 
Re g a rd l e s s  o f  t h e  f a l l ac i e s  in  rab i e s  re p o rt ing , t h e  
in f o rmat i o n  c on t a in e d  i n  t he d a t a  o n  r e p o r t e d  rab i e s  c as e s  
c an b e  qui t e  va l uab l e .  J o hn s o n  ( 1 9 6 6 : 2 5 )  s t a t e d  t h a t  t he 
" s t at i s t ic s  on rab i e s  b y  c o un t y  o f fe r s o n e  me t ho d  o f  i l l us -
t r a t in g  t h e  e c o l o gy o f  rab i e s in w i l d l i fe . ' ' E v e n  i nc o mp l e t e  
dat a r e ve a l  wh i ch o f  s e v e r a l  p o s s i b l e  w i l d l i fe sp e c i e s  i s  t h e  
ma j o r  v i c t i m o f  c l in i c a l  r ab i e s  w i t h i n  the  re p o rt i n g  a re a .  
Da t a  o n  repo r t e 2  c a s e s m a y  a l s o  h e l p  t o  c l a r i fy t h e  ge o -
g r ap h i c a l  e x t � n t o f  the  r ab i e s  p r ob l e ffi � i t h i n t he a r e a . 
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Rec o r d s  c ov e r i n g  many y e a r s  nay b e  v a l uab l e  i n  d e t ermi n i n g  
t h e  d i s t r ib u t i o n  o f  t h e  d i s e a s e a mo n g  s e v e r a l c ou n t i e s , 
s e ve r i t y  o f  o u t b r e a k s , s e a s on a l  t r e n d s , r e l a t i ve abund an c e  
b e twe en y e ar s , and annu a l  e n d e m i c i ty (Wo o d  1 9 5 4 : 1 3 2 ) . 
I t  i s  v e ry l i k e l y  t hat  t h e  numb er o f  rab i e s c a s e s  
rep o r t e d  b y  l o c a l  he a l t h d e p a rt ment s r e f l e ct s on l y  a s ma l l  
p e r c en t a ge o f  t h e  w i l d  an i ma l s  w h i c h  a c t u a l l y  d i e  o f  r ab i e s . 
L inh a rt ( 1 9 6 0 : 4 - 5 ) b e l i e v e d  t h a t  t he p e r c en t a ge o f  rab i d  
fox e s  i n  New Y o r k  s ub mi t t e d  for d i a gn o s i s  r an g e d  f r om 1 t o  
1 0  p e rc en t  o f  t h e  t o t a l  wh i ch a c � ua l l y  d eve l o p e d  t h e  d i s e as e .  
I n  F l o r i d a , Jenn i n g s  e t  a l . ( 1 9 6 0 : 1 7 7 ) s t a t ed t hat , i n  
g e ne r a l , b e tw e en 6 and 1 5  p e r c en t  o f  the  g r a y  fox e s  w h i c h  
a c tua l l y  d i e d  o f  rab i e s  we re  repo r t e d . S i k e s  ( 1 9 7 0 : 9 ) 
b e l i e v e d  t h at at  mos t  o n l y  ab out 1 0  p e r c e n t  o f  rab i d  w i l d ­
l i fe a r e  re p o r t e d . Howeve r , i n  a r e a s  w i t h  a mo d e r a t e  human 
p o p u l a t i on d en s i t y , i t  s e e ms un l i ke ly t h a t  a w i l d l i f e rab i e s  
p ro b l em c ou l d  e x i s t  w i t h ou t  s om e  o ff i c i a l  r e c o g n i t i o n . 
Jenn i n g s  et a l . ( 1 9 6 0 : 1 7 8 )  t h ou gh t  t h a t  en z o o t ic  r ab i e s  i n  a 
gray fox p op u l a t i on c o u l d n o t  e x i s t  i n  a t h i c k l y  s e t t l e d  
c ou n t y  w i t h o ut p roduc i n g  s o me repo r t e d  c a s e s . 
T h e  du ra t i o n  o f  a rab i e s e p i z oo t i c  c an b e  h i gh l y  
var i ab l e .  I n  F l o r id a  a fo x r ab ie s  ep i z o o t i c  l a s t e d  from 
1 9 5 3 to  1 9 5 8 , but mo s t  of the 1 3  c o unt i e s  invo l v e d r ep o rt e d  
c a s e s fr om o n l y  two c on s e cut i ve ye ars  ( Jenn i n gs e t  a l . 1 9 6 0 : 
1 7 3 ) . A s kunk r ab i e s  ep i z o o t i c  l a s t e d  fro m 1 9 0 7  t o  1 9 1 0  i n  
A r i z o n a  ( Jo hn s e n  1 9 6 5 : 8 3 0 ) . S e v e r a :  l oc a l i z e d r a c c o o n  rab i e s  
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ep i z oo t i c s  i n  F l o r id a  l a s t e d  l e s s  t h a n  a y e a r  ( B i gl e r  e t  a l . 
1 9 7 3 : 3 3 0 - 3 3 2 ) . I n  V i r g i n i a  r a b i e s  e p i z o o t ic l a s t e d  f r o m  
2 5  t o  6 0  m o n t h s  ( Ca r e y  1 9 7 4 : 5 1 ) . 
Rab i e s  e p i z oo t i c s  u s ua l ly h ave a re l a t i ve l y  d is t in c t  
t e rm i n a t i o n  at  wh i ch t i me t h e  d i s e a s e  e i t h e r d i s ap p ea r s  
o m  t he a r e a  o r  t h e  e n z o o t i c  c on d i t i on b ec om e s  e v i d e n t . 
S ome au t h o r s b e l i e ve t h at e p i .:: o ot i c s  nburn t he ms e l v e s  ou t ' '  
whe n t h e  d en s i ty o f  t h e  h o s t  p op u l at i on r e a c he s a l e ve l  w h i c h  
i s  t oo l ow t o  s u s t ai n  l a r ge s c a l e  t ra n smi s s i o n  ( Marx a n d  
Sw i nk 1 9 6 3 : 1 7 2 , an k 1 9 7 2 : 8 0 ) . How ever , i n  n or t he rn 
F l o r i d a  rab i e s  rs t e d  l o n g e r  a r e a s  o f  mo d e ra t e  f o x  
p o p ul a t i on d e n s i t i e s  t h an i n  a r e a s  w i t h  a b unda n t  f ox e s  
( J en n i n g s  e t  a l . 1 9 6 0 : 1 7 7 ) . 
Rab i e s  out b r e ak s  may have a d e va s t at i n g  e f  c t  o n  
w i l d l i fe p opu l a t i on s . I n  Eu r op e  an e s t i ma t e d  5 0  p e r c e nt o f  
a l l t h e  fo x e s in  a g i ve n  a r e a  m ay d i e  o f  r a b i e s dur i n g  a n  
i z o o t i c  (WHO 1 9 7 0 : 4 8 ) . John s o n  ( 1 9 6 0 : 2 7 3 ) s t at ed t h a t  
rab i e s m a y  h av e  e x t e rmina t e d  t h e  c o yo t e  ( C an i s  l a t ra n s )  i n  
c e rt a in r e g i o n s  o f  C a l i f o rn i a  and O r e  n d ur i n g  a 1 9 1 0 - 1 9 1 5 
outb r e a k . Skunk s we r e  v i r t ua l l y  e l i m i na t e d  o n  a 1 3 0  h a  
( 3 2 0  ac r e )  ar e a  i n  Wi s c on s in d ue t o  r ab i e s  in  c o mb i na t i o n  
w i t h  t r ap p i n g  ( P a rk e r  1 9 6 2 : 2 7 5 ) . _c\mon g  f ox e s  in  N o r t h  
Ane r i c a  rab i e s  o u t b r e a k s  c an p r o d u c e  " r ap i d  d i e - o f f s "  
( J o h n s o n  1 9 7 1 : 2 3 9 ) , and m a y  re duc e t h e p o p ul a t i o n  t o  a ve ry 
l o' . .; l ·e v e l ( J o:-ms t o n  and B e a ur e g a r d  1 9 6 9 : 3 6 8 ) . 
�an y  i n fe c t i o u s  d i s e a s e s  s e em to o c c ur o n l y  i n  a r e a s  
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w i t h  a d i s t i n c t  s e t  o f  env i r onment a l  c on d i t i o n s . P avl ov s ky 
( 1 9 6 9 : 9 ) r e fe r r e d  t o  t h e s e  a re a s  w i t h  a c h ar a c t e r i s t i c  
c l im at e , ve g e t at i o n , and s o i l  a s  t he n a t ur a l  n i d i o f  t h e i r  
res p e c t ive  d i s e as e s .  N i du s , i n  t h i s c on t ex t , re fe r s  t o  t h e  
p l a c e  whe r e  a d i s e a s e  e x i s t s , a n d  t h e  t e r m  i s  s yn onymo us 
w i t h  f o cus  whi c h  is  c ommo n l y u s e d  in the U n i t e d  S t a t e s . A 
r e v i ew o f  t h e  c onc e p t s  re g a r d i n g  d i s e a s e  n i d a l i ty i s  g iv e n  
by C ar e y  ( 1 9 7 4 : 1 5 - 2 2 ) . 
W i t h i n  t h e  Uni t e d  S t a t e s  w i l d l i fe rab i e s  c a s e s  d o  n o t  
app e a r  t o  o c c u r  randoml y i n  s p ac e . Rab i e s c a s e s  i n  t h e 
v a r i o us w i l d l i fe h o s t s  are  l i ke l y  t o  o c c u r  in d i s t i n c t  fo c i . 
I n  a g e n e r a l  s e n s e , t h e  l im i t at i o n  o f  rab i e s in f e c t i o n  t o  
o n l y  a p a r t  o f  a s p e c i e s ran ge i s  an e xamp l e  o f  t he fo c a l  
n a t ure o f  r ab i e s . T h e  s t r i p e d  s kun k inhab i t s  mo s t  o f  t h e  
c on t in en t a l  U n i t e d  S t a t e s , b u t  r e p or t e d  s ku n k  rab i e s  c a s e s  
are mo s t  p r ev a l ent i n  C a l i f o rn i a  and  the  c e n t r a l  Un i t ed 
S t a t e s  (U SDHEW 1 9 7 6 a ,  US DHE W 1 9 7 6b ) . T h e  s ame s i t ua t i on 
c an b e  s e en in t h e  c o n c en t ra t i o n  o f  r a c c o on r ab i e s  t o  t ho s e 
p o p u l a t i o n s  o f  t he s p e c i e s  i n  t he s o u t he a s t e rn Un i t e d S t a t e s . 
Wh i l e  w i l dl i fe r ab i e s  m ay b e  a p rob l em ov e r  l a r g e 
a re a s  s uc h  a s  t he G r e a t  P l a i n s  and E u r o p e  ( Wi nk l e r  1 9 7 5  : 6 - 9 ) , 
repo r t e d  rab i e s  c a s e s  are  o ft e n r e s t r i c t e d t o  a s in g l e  c ounty  
or  s e ve r a l  c o un t i e s ( S i ke s  1 9 7 0 : 4 ) . Davis  and  Wo o d  ( 1 9 5 9 : 
1 1 7 ) no t e d  t hat  " r ab i e s  o c c u r s  at a h i gh p r e v al e nc e  i n  a 
feH s ma l l a r e a s . "  S c h o l t en s  and T i e rke l ( 1 9 6 3 : 5 3 )  s t a t e d  
t h a t  rab i e s  e p i z o o t i c s  a ::·e  " e xt re n'.e l y  l o c a l i z e d a ff a i r s " 
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wh i ch mus t re p re s en t  nume r o u s  n i d i  o f  in f e c t ion . B i g l e r  
e t  a l . ( 1 9 7 3 : 3 2 7 ) repo rt e d  t h a t  r ac c o o n  r a b i e s i n  F l o r id a  
o c c u r r e d  w i t h in " re l a t i ve l y  l o c a l i z e d e p i ::: o o t i c s . "  I n  
Al a s ka mo s t  o f  t h e  re c o r d e d  r ab i e s  out b re ak s  h ave b e en 
l im i t e d  i n  g e o g raph i c a l  e x t ent ( Raus ch 1 9 5 8 : 2 5 8 ) . S e r o k ow a  
( 1 9 6 8 : 6 6 )  s h owe d t h at w i l dl i fe r ab i e s  i n  P o l an d  wa s l i mi t e d  
t o  s e ve ra l  s t at i on a ry fe c i . 
How e ve r , o t he r  s t ud i e s  have p re s e n t e d  d a t a  wh i ch s ho w  
t h a t  r ab i e s  c a s e s  c an o c c u r  w i t ho u t  any ge o g r a p h i c a l  p a t t e rn .  
Ve r t s ( 1 9 6 7 : 1 7 2 )  r epo r t e d  t h a t  many rab i d  s kunk s  w e r e  d i s ­
t r i b ut e d  s p o r ad i c a l l y i n  s p a c e . J enn i n g s  e t  al . ( 1 9 6 0 : 1 7 1 )  
o b s e rve d t h at t he r e  w a s  n o  a p p a r e n t  r e l at i o n s h i p i n  s p a c e  
among the  f o x  r ab i e s  c a s e s  r ep o r t ed i n  t he ye a r s  p r e c e d i n g  a 
l a r ge fox rab i e s  ep i z o o t i c .  I n  ana l y z in g  1 4  ye a r s  o f  s t ri p e d  
s kunk r ab i e s  d a t a  in N o r t h  Dakot a ,  Ra kow s k i an d An drews  
( 1 9 7 2 : 7 0 )  c on c l uded  that  the  current  me t h o d s  of  d a t a c o l l e c ­
t i on we r e  in ad e qua t e  t o  de t e c t  " any foc i o f  r ab i e s , and o f fe r 
n o  d e f i n i t e  p ro o f  tha t s uc h  c ent e r s o f  i n fe c t i on e x i s t . "  
S ev e r a l  s t ud i e s  h a v e  rep o rt e d  t h at  t he s i t e s  o f  n ew 
rab i e s  c a s e s  a p p e a r  t o  r a d i a t e  from t he a r e a s  o f  o l d e r 
e n z o o t i c  o r  e p i z oo t i c  r ab i e s  s i t ua t i o ns . I n  E u r o p e  w i l dl i fe 
r ab ie s h a s  s p r e a d  w i d e l y  fro m  what  was  b e l i e ve d  t o  b e  i t s 
o r i Q in a l  f o c u s  i n  the fo rme r  Po l i s h C o rr i do r  (WHO 1 9 7 0 : 4 8 ,  
K i n k i e r  1 9 7 5 : 6 - 9 ) . B i g l e r  e t  al . ( 1 9 7 3 : 3 2 7 ) no t e d  t h a t 
r a c c o on rab i e s  in  F l o r i d a  w a s  f i r s t  r e p o r t e d  a l on g  t he c ent ra l 
e a s t co a s t  i n  1 9 4 7  and t he n  s e eme d t o  s p r e ad n o r t h  and s ou t h  
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a l o n g  m a j o r  wat e rw ay s . S y l v a t i c  r ab i e s  in V i r g in i a  a p p e a r e d  
t o  mo v e  from c o unty t o  c o unty i n  a rat he r p re d i c t ab l e p a t t e r n  
b a s ed on t h e  s p r e a d o f  t he d i s e a s e  t ow a r d  are a s  o f  w i l d l i fe 
o v e r p o pu l a t i o n  (Marx an d S w i n k  1 9 6 3 : 1 7 2 ) , b ut s ev e r a l  o t he r 
c omp l e x  f a c t o r s  may a l s o  i n f lu e n c e  the  s p r e ad o f  f o x  rab i e s  
( C a r ey 1 9 7 4 : 8 8 - 1 0 4 ) . A fox rab i e s  ep i z oo t ic i n  no r t he rn 
F l o r i da s p r e a d  rap i d l y  f r om c o unty t o  c o un t y , but  t h i s  mo ve ­
me n t  w a s  i mp e de d  to  a de g re e  b y  the ma j o r r i ve r  s y s t e m s  wh i c h  
app e a r e d  t o  a c t  a s  b a rr i e r s ( J enn i n g s e t  a l . 1 9 6 0 : 1 7 6 ) . 
S ome s t u d i e s  have e x am i ne d are a s  wi t h  a w i l d l i f e rab i e s  
p r ob l em i n  a n  e f fo r t  t o  d e t e rm i ne the l an d s c a p e  e p i z oo t i o l o g y  
o f  t h e  d i s e a s e . I n  c e rt a i n  s i tuat i o n s  the  ge o g r ap h i c a l  
d i s t r i b u t i o n  o f  repo r t e d  rab i e s c a s e s  c an b e  e xp l a i ne d b y  t h e  
p r e s e n c e  o f  a l a r g e , rab i e s  c o n s c i o us huma n  p o pu l at i o n  
( Rakow s k i  and And r e w s  1 9 7 2 : 6 6 )  o r  t h e  p r e s e nc e o f  h ab i t a t  
s u i t e d  t o  t he ove rpopu l at i on o f  t h e h o s t s p e c i es ( T o r o  
1 9 6 6 : 1 3 2 , Mar x and  S w i n k  1 9 6 3 : 1 7 1 ) . L ew i s  ( 1 9 7 2 : 2 4 8 )  
d e t e r m i n e d  s t a t i s t i c a l l y t h a t  r e po r t ed c a s e s  o f  s kunk rab i e s  
i n  O k l aho ma we r e  as s o c i a t ed wi t h  ne i the r hum a n  p o pu l a t i on 
n o r  hab i t a t d i ve r s i t y .  Davi s ( 1 9 7 4 : 8 0 )  ob s e rv e d  t h a t  fo x 
r ab i e s  c a s e s i n  G e o r g i a  � e r e  v e r y  nume r o u s  dur i n g  a p e r i o d  
when ab a n do n e d  c r op l an d s  p rov i d e d  e xc e l l en t  hab i t a t  fo r 
f o x e s , and a s  t h i s  l an d  b e c ame fo re s t e d t h e  l e v e l  o f  f o x  
rab i e s  de c l ine d .  F re d r i c k s on an d Thom a s  ( 1 9 6 5 : � 9 5 )  s u g ­
ge s t e d  t h at f o x  ra] i c s  a r e a s  i n  � e nne s s e e  app e a r  t o  b e  
as s o c i a t e d  w i t h  a r e a s h a vin g c ave s wh i c h  �ay ha rbo r rab i d  
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b at s , a p o s s i b l e  s ou r c e  o f  r ab i e s  inf e c t i o n  fo r t e r re s t r i a l 
w i l d l i fe .  I n  V i r g i n i a , C ar e y  ( 1 9 7 4 : 6 4 )  no t e d  t hat  mo s t  f o x  
r ab i e s  c a s e s  o c cur re d w i t h in t he p a r t  o f  t he s t a t e de s i g ­
n a t e d  as  t h e  A l l e gh a n i a n  B i ot i c Re g i o n , and t h a t  t he c o un t i e s 
wi t h  a n  ep i z o o t i c  r ab i e s  p r ob l em forme d  a p o r t i on o f  t h i s  
Re g i o n  and we r e  g e ne r a l l y  l i mi t e d  t o  count i e s  i n  th e R i d g e  
and Val l e y P r o v i nc e s  wh i c h  h a d  l e s s  than  7 4  p e r c ent f o r e s t e d  
l an d . S c at t e r day e t  a l . ( 1 9 6 0 : 9 4 9 )  r e p o r t e d  t h at i n  F l o r i d a  
s p o r a d i c  fox rab i e s  c a s e s  oc cur r e d in t he p e n i n s u l a r  c o un t i e s 
wh i c h  a re d i s t in c t  i n  g e o gr ap hy , e c o l o gy , a n d  e c o nomy f r om 
t h e  p anh an dl e  r e g i on whe r e s e ve r a l  e p i z o o t i c s  have oc cu r re d .  
S ev e r a l  l oc a l i z e d  ep i z o o t i c s  o f  r a c c o o n r ab i e s in F l o r i d a  
we r e  a s s o c i a t e d  w i t h  human a c t i v i t y  and ma j o r  d e s t ruct i on o f  
w i l d l i f e h a b i t a t wh i c h  f o r c e d  th e r ac c o on p o pu l a t i on i n t o 
unnatu r a l  h a b i t a t s ( B i g l e r e t  a l . 1 9 7 3 : 3 3 4 ) . 
L i k e  t he c y c l i c fl uc t uat i o n s  o f  many an ima l popu l at i o n s , 
t h e  o c cur renc e o f  r ab i e s  c a s e s  in  s ome re g i o n s  may r e a c h  h i g h  
l e ve l s  a t  i n t e r va l s  wh i ch v a ry f r o m  a f e w  y e a r s  to  a c e ntu ry . 
J o hn s o n  ( 1 9 6 5 : 8 1 4 )  s u g g e s t e d  t h a t  the r a b i e s  ep i d e m i c  o f  
t he m i d - 1 9 6 0 ' s  wa s wo r l dw id e  and s i mi l a r  i n  n a t u r e  t o  a 
rab i e s  up s u r g e  1 0 0  y e ar s  a g o . J o hn s t on and B e a ur e g a rd ( 1 9 6 9 : 
3 6 7 )  no t ed a d i s t i n c t  t h re e - ye ar c y c l i c  p e a k  i n  re d fo x 
r ab i e s  in On t a r i o , and s t a t e d that  th i s  p h e n om en o n  wa s al s o  
p r e s ent  in E u r op e . F r i end r l 9 6 8 : 3 2 )  o b s e rv e d  t h a t p e r i o d i c  
f l u c t ua t i on s  amo n g  fox e s  i n  N ew Y o r k  s e e me d t o  o c cur a t  
five - ye a r  i n t e r va l s . C yc l i c p e ak s  have no t b e e n  r e po r t e d  f o r 
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r a b i d  s kunk s , b u t  T i e rk e l  ( 1 9 5 9 : 1 9 7 )  p o s t u l a t e d t h a t  i n  
t h e  p a s t s k un k  rab ie s p r o b a b l y  o c cu r r e d in w a v e s  wh i c h  w e r e  
r e l a t e d t o  c yc l i c f l u c t u a t i o n s  o f  s kunk p o pu l at i on s . I n  
Ont a r io s ku n k  rab i e s c a s e s  from 1 9 6 3  t hr o u g h  1 9 7 2 sh owe d n o  
e v i denc e o f  a t h r e e  t o  f i ve - ye a r c yc l e  ( W eb s t e r  e t  a l . 1 9 7 4 : 
1 6  6 )  . 
T he re a r e  mo r e  dat a c on c e rn i n g  the  o c c ur r e nc e o f  
ann u a l  c y c l e s  i n  t he l e v e l  o f  r e p or t e d  w i l d l i f e r ab i e s . 
Rab i e s  c a s e s  amo ng f o x e s a r e  n o t  d i s t r  ut e d  un i f o rm l y  d u r i n g  
t h e  y e a r  ( F r i en d  1 9 6 8 : 3 2 , Johns t on and  B e a ur e g a r d  1 9 6 9 : 3 6 0 , 
Pr i o r  1 9 6 9 : 2 6 ,  S chnur r e nb e r g e r  e t  a l . 1 9 7 0 a : l 3 3 2 ) . The o c ­
c u r r e nc e o f  an annua l p e a k  o r  p e a k s  i n  t h e  in c i d e n c e  o f  
s kunk r ab i e s  h a s  a l s o  b e e n o b s e r ve d .  I n  I l l in o i s  s ku n k  rab i e s  
c as e s  a re mo s t  n ume r o u s  dur i n g  t h e  M a rc h - Ju l y  p e r i o d  ( Ve r t s  
1 9 6 7 : 1 6 2 , S chnurrenb e r  r e t a l . 1 9 7 0 b : l 3 3 8 ) . Skun k  r ab i e s  
c a s e s  i n  On t a r i o  app e a r e d  t o  p e ak i n  D e c emb e r ( J ohn s t on and 
au r e g a r d 19  6 9 : 3 6 C ) , a n d  Web  s t e r e t a 1 . ( 1 9  7 4 : 1 6  4 ) ad d e d  
t ha t  i n  D e c e mb e r  p e a k  w a s  fo l l ow e d  b y  a s ma l l e r  p e ak i n  r i l .  
Skunk ra b i e s  c a s e s  in N ew Y o r k  s how e d  a h i gh p o i n t  i n  Ap r i l 
and a l e s s e r  pe a k  in O c t o b e r  ( F r i end 1 9 6 8 : 3 8 ) . P a rk e r  ( 1 9 6 2 : 
2 7 6 )  n o t e d  th a t  s k unk r ab i e s in t he no rt h - c en t ra l  s t at e s 
o c cu r re d p ri m a r i l y  from Janu a ry t hr ou gh Ju l y  w i t h  p e a k s  in 
Ap r i l  and Ju l y . A p e ak in w i l d l i fe rab i e s  c a s e s  i n  t he s p r i n g  
i s  g e n e r a l l y  c on s i d e r e d  t o  b e  t h e r e s u l t  o f  t he s t r e s s  and 
i n t r a sp e c i f i c  c o n fl ic t  o f  r e p roduc t i o n  ( F r i end 1 9 6 8 : 8 2 ) . 
A sma J. l e r p e a k  i� t he fa l l , i f  i t  c c c ur s , i s  b P l i e v  t o  b e  
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t he r e su l t  o f  s t re s s and c o nt a c t  du r i n g  t h e  d i s p e r s a l o f  
j uve ni l e  s k un k s  wi t h  t he a c comp anyin g i n t r as p e c i f i c  c o n f l i c t  
( W eb s t e r  e t  a l .  1 9 7 4 : 1 6 5 ) . 
A c ru c i al p rob l e m i n  r ab i e s  ec o l o gy i s  d e t e rm i n i n g  
t h e  s pe c i e s  o r  g r o up o f  s p e c i e s  whi c h  s e rv e  a s  a r e s e rvo i r  
f o r  t he r ab i e s  v i r us . A t en t a t i ve a x i om in t h e  e p i z o o t i o l o gy 
o f  s o me v i r al d i s e a s e s  i s  t h at  the ap p a r e n t  h o s t s p e c i e s , t h e  
s p e c i e s  e xp e r i en c i n g  ov e r t  i l l ne s s ,  i s  no t t h e  r e s e r vo i r  
s p e c i e s . T h i s  c o n cept  po s tu l at e s  t h at the  d i s e a s e  a n t  
i s  c i rc u l a t e d  harml e s s l y  i n  a we l l  b a l an c e d  h o s t - p a r as i t e  
s y s t em amon g m e mb e r s  o f t re s e rvo i r  s p e c i e s , and i t  i s  
onl y  c hanc e i n fe c t i on s  o f  i n d iv i dual s i n  n o n a da p t e d  e c i e s  
whi c h  r e s u l t  i n  c l  c a l  d i s e as e .  T h i s  p r i nc i p l e  m ay o r  may 
n o t  app l y  to w i l d l i fe rab i e s . The app e a r an c e o f  a r ab i e s  
outb r e ak i n  an a re a a e r  an e x t e n d e d  p e r i o d w i th ou t  any 
rep o r t e d r ab i e s  c a s e s  u s u a l l y  c ann o t  be c o mp l e t e l y  exp l a ine d 
( Jo hn s on 1 9 7 1 : 2 4 9 ) . 
I n  N o r t h  Ame r i c a  e c t ivo r o u s  b a t s  h av e  b e en men t io n e d  
a s  a p o s s i b l e  r e s e r v o i r  and r ab i e s  s our c e  f o r  t e rr e s t r i a l  
w i l d l i fe ( J enn i n  e t  a l . 1 9 6 0 : 1 7 1 , Fre dr k s on an d T h o m as 
1 9 6 5 : 4 9 5 , Gun s on and S c h o wa l t e r  1 9 7 4 : 3 ) .  H ow e ve r , t h e  
ab i l i t y  o f  r ab i e s  i n  c t ed b a t s  t o  n a tu r a l l y  f e e t  
t e rr e s t r i a l  c a rn i vo r e s  i s  s t i l l  unc e r t a i n ( C on s t a n t i n e  1 9 7 1 : 
2 5 7 ) , and s ev e r a l  aut h o r s  have e xp r e s s ed doub t t h a t  b a t s  
s e r ve a s  a r ab i e s  r 9 s e r vo i r f o r  t �e maj o r  r ab i e s  h o s t s  
( B a e r  Ad a m s  1 9 ' 0 : 6 4 4 , J o h � s o n  1 9 7 1 : 2 4 4 ) . I n  a r e c e n t  
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r e v i e w  o f  rab i e s  am o n g  nonhema t op h a gu s  b a t s , B a e r  ( 1 9 7 5 : 9 2 )  
s t a t e d  t h a t  t he r e  " i s  e v i d e nc e b o t h  for  and a g a i n s t 
ins e c t i v o r o u s  b a t s  b e i n g  i n v o l v e d  in  t ran s mi s s io n  o f  t h e  
d i s e a s e  t o  w i l d l i fe . "  
Th e re i s  a l s o  t h e  p o s s ib i l it y  t h a t a s p e c i e s  o r  g r o up 
o f  s p ec i e s  wh i c h  are  s e l do m , i f  e ve r , r e p o r t e d  a s  rab i d  may 
c o n s t it u t e  an  app a r e n t  rab i e s  r e s e rv o i r . In  F l o r i da re ­
s ea rc h e r s  c o n c l ud e d  t h a t  an i n a p p a r e n t  rab ie s r e s e rv o i r  
amo n g  t h e  wi l d l i  o f  t h e  a r e a  w a s  p o s s ib l e  ( Sc a t t e r day 
et  a l . 1 9 6 0 : 9 5 0 , Jenn i n g s  e t  a l . 1 9 6 0 : 1 7 1 ) . R o d e n t s  a re 
c a p a b l e  o f  d ev e l op in g  c l i n i c al r ab i e s , b ut t he y  d o  n o t  
a pp e ar t o  p l ay a ro l e  i n  t he ma i n t e n anc e o f  t h e  d i s e a s e  i n  
t h e  m a j o r  h o s t s p e c i e s  ( W i n k l e r  l 9 7 2 b : S 6 6 ) . J oh n s o n  ( 1 9 6 6 : 
2 9 ) s t a t e  d t h at t h e  w e  a s  e 1 s ( :.tu s t e 1 a s p p . ) a r e p r e  s e n  t i n  a 1 1  
known fo c i  o f  e n z o o t i c  r ab i e s  i n  :Io r t h  .:\rne r i c a , a n d  th i s  g ro up 
o f  an im a l s may b e  invo l ve d  i n  the ma i nt e n an c e  o f  t h e r a b i e s  
v i r u s  s p i t e  the i r  l ow numb e rs amon g re c o r d e d  r ab i e s  c a s e s . 
B e c au s e  t h e r e  i s  no  e v i de nc e  o f  rab i e s  e p i z o o t i c s  amon g 
w e a s e l s , t h e y  f i t  the t h e o r e t i c a l  ch a r ac t e r i s t i c s  o f  a 
r e s e r vo i r  s pe c i e s  ( Jo h n s o n  1 9 7 1 : 2 4 3 ) . 
I n  a d d i t i o n  t o  t h e  c onc e p t  o f  a mu l t i - e c i e s  c om p l e x  
f o r  t he ma i n t enan c e  o f  w i l d l i  rab i e s  a s  e xp r e s s e d  b y  t h e  
r e s e r vo i r s p e c i e s - t o - ha s t s p ec i e s  i d e a , i t  i s  p o s s i b l e  t h a t  
t h e  v i rus i s  c a r r i e d c o n t i n uo u s l y w i t h  t h e  m a j o r  app a r e n t  
h o s t  s p e c i e s . I n  the  Un i t e d S t a t e s  the m a i n t e n a n c e  o f  t he 
r i e s  vi rus wi t h i n  p o pu l a t i o n s  o f  re c o g n i z e d  h o s t s pe c i e s 
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h a s  b e en s ug g e s t e d  f o r  t h e  r a c c o o n  ( B i g l e r  e t  a l . 1 9 7 3 : 3 3 3 , 
Mc L e an 1 9 7 5 : 7 5 )  and t h e  s t r i pe d s kunk ( Ve r t s  1 9 6 7 : 1 7 4 - 1 7 6 , 
S and e r s o n e t a l . 1 9  6 7 : 9 2 ) . C ar e y  ( 1 9 7 4 : 1 4 4 )  s u g g e s t e d t h a t  
a b a l anc e d  ho s t - p a r a s i t e  re l a t i on s h i p  m i gh t  e x i s t  b e twe e n  
t h e  rab i e s  v i ru s  and s ome g r ay f o x e s  i n  Vi r g in i a .  
I n  c o n s i d e r i n g  the  c o n c e p t  o f  a s in g l e  r e s e r vo i r /h o s t 
s p e c i e s , i t  i s  ne c e s s a ry t o  exp l a i n  me t ho d s  wh i c h  w ou l d  
p 3 rru1 t t h e  c o n t i nua l c i r c u l at i on o f  t h e  v i rus d ur i n g t h o s e 
p e r i o d s  �h e n  r e p o rt e d  c a s e s  ar e ra re o r  n o n e x i s t ent . Wh i l e  
i t  i s  c e rt a in l y  p o s s i b l e  fo r r ab i e s  t o  b e  ma i n t a in e d  i n  a 
s p e c i e s  b y  the  c l a s s i c a l  b i t i n g  mo d e  o f  t ra n s mi s s i on w i t ho u �  
r e p o r t e d c a s e s , i t  i s  al s o  c o n c e i v ab l e  t h at s om e  b i o l o g i c a l  
r e s e r vo i r  ne chan i s m  p e rm i t s  i n f e c t i on and s ub s e que nt t r an s ­
s i s s i or, ::. n  t h e  ab s enc e o f  c l i n i c a l  d i s e a s e  . .  \lc L e an ( 1 9 7 5 : 
7 5 )  s � a t e d  t h a t  expe r i me n t a l  and f i e l d da t a  o n  r a c co on r ab i e s  
i n  F l o r i da " s upp o r t  t he c onc e p t  o f  s ub l e t ha l i n f e c t i on . "  H e  
ad d e d  t h a t  the  p re c i s e  m e c h a n i sm fo r t h e  e s t a b l i s hm ent o f  
s uc h  c h r o n 1 c , l at ent i n fe c t i o n s  i s  unkn own , b u t  s uc h  f a c t o r s  
a s  ( 1 ) l o w  quan t i t y  o f  v i r us i n  t h e  ino cu l u m , ( 2 )  l ow 
v i rul e n t  c o mp on en t  o f  t he v i rus  g e ne p o o l , an d / o r  ( 3 )  t r an s ­
mi s s i o n  b y  n o nb i t e  rout e s  s uc h  a s  ur i n e  m i gh t  b e  invo l ve d . 
I f  l a t en t  r a b i e s  in fe c t i on s  d o  e x i s t  i n  memb er s o f  t he 
ma j o r h o s t s pe c i e s , t h e  fac t o r  o r  fac t o r s  wh i c h  c a n  r e ac t i va t e  
t h e  v i ru s  a n d  t r i g g e r  t h e  b e g inn in g o f  t h e  i n c ub a t i on p e r i od 
l e ad i n g  t o  the c l i n i c a l  d i s e a s e  ar e impo rt ant a s p e c t s  1 n  
rab i e s  e c o l o g y . One o f  the  mo s t  c o rrunon l y  L�1p l i c a t e d  f a c t o r s  
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i s  s t re s s .  S o ave ( 1 9 6 4 : 2 6 9 )  a s s o c i at ed t h e  r e a c t i v a t i o n  o f  
rab i e s i n  a l ab o r a t o ry gu i n e a  p i g  ( C avi a c ob a y a )  w i t h  t h e  
s t re s s  o f  ov e r c rowd in g .  I n  s t r ip e d  s kunk s  r e ac t i va t i o n may 
b e  t h e  re s u l t  o f  an y unus u a l  s t r e s s s uc h  as mal nut r i t i on 
du r i n g  wi n t e r or  re p r o d uc t io n  and l a c t a t i o n  l n  m a l e s  
( Ve rt s 1 9 6 7 : 1 7 5 ) . Phys i o l o g i c c h an ge s  dur i n g  t he b r e e d i n g  
s e as o n  and s tr e s s c ou l d  r e a c t i va t e  c h r o n i c , l a t e n t  r ab i e s  
i n fe c t i o n s  i n  ra c c o on s  ( �! c L e an 1 9 7  5 :  7 5 ) . Amo n g  b a t s  rab i e s  
mo r t a l i t y  a pp e ar s  t o  i n c r e a s e dur g m i g r a t i o n  ( C o n s tan t i n e  
1 9 6 7 b : 8 8 3 ) . Amo n g  fo x e s  t he e c t s o f  the fa l l  d i s pe rs a l  
o n  j uven i l e  mal e s  c ou l d  a c c o unt fo r t in c r e a s e d  v e l  o f  
rab i e s  i n  t h a t  s e gm e n t  o f  t h e  pop u l a t i on (Joh ns t o n and B e aur e ­
g a r d  1 9 6 9 : 3 6 7 ) . T h e  s t r e s s  o f  l on g  c a p t iv i t y Kas  i mp l i c a t e d  
i n  t h e  r e a c t i vat i o n  o f  i e s a ft e r  2 0 9 days  i n  a b a t 
( E pt e s i c us fu s c u s ) ( Mo o r e  an d Raymond 1 9 7 0 : 1 6 7 - 1 6 8 ) . 
Wh i l e  l a r g e - s c a l e  o u t b r e a k s  o f  s ome i n f e c t i o u s  v i ra l  
d i s e a s e s  c aa b e  l in k e d  t o  abno r ma l l y  h i g h  p op u l a t i on l ev e l s  
o f  t he h o s t  s p e c i e s , t h e  r e l at i o n s h ip b e twe en t h e  s t r e s s e s  
o f  o ve rp op ul at i o n and the  o c c u r re n c e  o f  rab i e s i s  c omp l e x  an d 
n o t  c o mp l e t e ly un d e r s t o o d . W i l d l i f e r ab i e s  i s  g e n e r a l l y  c o n ­
s i d e r e d t o  b e  a d en s i ty d e p e ndent  d i s e a s e ( Ve rt s 1 9 6 7 : 1 5 3 ,  
L i nha rt 1 9 6 0 : 5 ) . E p i zo o t i c s  o f  r a c co o n  rab i e s i n  F l o r i d a  
s e e me d  t o  o c cu r  du r i n g  p e r i o d s  o f  abn o rm a l l y h i gh p op u l a t i o n  
l e ve l s  ( F rank  1 9 7 2 : 8 2 ,  Mc L e an 1 9 7 5 : 6 8 ) . S e v e ra l s t u d i e s  
h a ve re p o r t e d  t h a t r ab ie s o ut b r e a k s  oc cur r e d  du r i n g  
t i �e s  o f  h i gh d e n s i t i e s  in fox pop ul at i ons  ( Rau s c h  1 9 5 8 : 
? S t:  "'1 · d S .  k 1 9 6 - · 1 "� ?  J h 1 9 7 1 · .., 3 Q  7 - q )  .. _ , . a r:x: a n  w1 n .) . 1 ... , o n s on , "'  o - - .J �  • 
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c a s e s  a mong a r c t i c  foxe s ( A l o o ex l a gopu s )  h a s  u s ual l y  b e en 
a s s o c i a t e d  w i t h  l a r ge numb e r s o f  f ox e s  and y e a r s  o f  mark ed 
mi g r a t io n s  ( C r ande l l  1 9 7 5 : 3 5 ) . 
H o w e ve r , t he o c c u r re n c e  o f  w i l dl i  r ab s d o e s  n o t  
ap p e ar t o  b e  c o mp l e t e l y  d ic t at b y  p o pu l at i o n  l e ve l s  o f  t h e  
ho s t  s p e c i e s . W in k l e r ( 1 9 7 5 : 1 8 )  r em a r k e d t h at  t he d i ff i c u l t y  
o f  o b t ai n i n g  ab s ol u t e  c e n s us d a t a  o n  fo x p o p ul at i on s  ma k e s 
i t  d i f f i cu l t  t o  a f f i x  e x ac t val u e s t o  t h e  re l a t i o n s h i p  b e -
tw e e n  ho s t  d en s i t y  and e p i z o o t ic p ot e n t i a l . Pa rke r e t  a l . 
( 1 9 5 7 : 2 2 6 )  f ound much h i ghe r  p o pu l at i o n  l e ve l s  o f  fo x e s  in  
a r e as fr e e  of  fox  rab i e s  than in  are a s  t h  fo x r ab i e s . T h e  
p r e s enc e o r  ab s e nc e  o f  w i l d l i f e r ab i e s  i n  a p a r t i cu l a r  a re a  
i s  p r ob ab l y r e l a t ed t o  many fac t or s  o f  wh i c h  h i gh h o s t  
dens i t y  may b e  onl y o n e  ( Wo o d and Dav i s  1 9 5 9 : 1 2 3 , Mc L e a n  
1 9 7 0 : 2 3 2 ) . 
An i mp o r t an t  a sp e c t  o f  vi r a l  d i s e a s e  ec o l o g y  i s  t h e  
ra t i o  o f  i mmune a n i m a l s  t o  s u s c ep t  l e  a n i m a l s  t h e  p o p u l a -
t i o n , i . e . , t h e  d e g re e  o f  h e r d  i mm un i t y  ( Sc hwa b e  e t  a l . 1 9 7 7 : 
1 5 3 - 1 6 0 , F e nn e r  and Wh i t e 1 9 7 6 : 1 9 1 ) . I f  rab i e s  i s  n o t  
inva r i a b l y  f a t a l , a p o r t i on o f  t h o s e an i ma l s wh i c h  sur v ive 
i n fe c t ion may v e l op an i rnmun i t y  s u f f i c i e nt  to r e s i s t  
fu ture  in fe c t i o n s . Rab i e s  e p i : o ot i cs m i ght  b e  p a s s l e  o n l y  
i n  a r e as �� i t h  a c e rt a in r a t i o  o f  s u s c e p t i b l e  t o  im�une 
an im a l s ( S i ke s  1 9 7 0 : 1 0 ,  E ve r a rd et a l . 1 9 7 1 : 1 9 5 , C a re y  
l :J 7 1 • 1 ·1 4 ) ..... _, ' ""'t • '+ • e r  a rab i e s  e p i z o o t i c  t h e  p o p ul a t i o n  o f  t h e  
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h o s t s p e c i e s  mi g h t  c o n t a i n  a h i gh p e rc en t a g e  o f  an i ma l s  w i t h  
s ame d e g r e e  o f  immun i t y . T h i s  i mmune s e gme n t  o f  t he p o p u l a ­
t io n  c o u l d  r e t a r d  o r  p r e ve n t  t h e  d i s s e m i na t i o n  o f  t h e  rab i e s  
v i ru s . I n  t i m e , h ow e ve r , s u s c e p t i b l e an i ma l s  wou l d  b e  a d d e d  
t o  t h e  p o p u l a t i on b y  i mm i g r a t i o n  an d r e p r o d u c t i on .  A s  t h e s e  
s u s c e p t i b l e  an i ma l s  f o rme d a l a r g e r  p o r t i o n o f  t he t o t a l  
p o p ul a t i o n , t h e p r o b ab i l i t y  o f  ne w r � b i e s  c a s e s , t h e  
e p i z o o t i c  p o t en t i a l  o f  t h e  p o p ul at i o n , w o u l d  i n c r e a s e .  W i l d ­
l i f e  r ab i e s  o u t b r e a k s  ma y b e  m o r e  d e p e n d e n t  o n  t h e  i �mun e 
s t at u s  o f  t h e  an i ma l s a d d e d  t o  t he p o p u l a t i o n t h an t h e  s i mp l e  
i n c r e a s e  i n  h o s t s p e c i e s  d e n s i t y .  
At t h e  p r e s ent t i me e ff e c t i v e  c on t r o l  o f  w i l d l i f e  
r ab i e s  s e e m s  im p o s s i b l e  due t o  t h e  l a c k  o f  kn ow l e d g e  c o n c e rn ­
i n g  t h e  e p i z oo t i o l o gy o f  t h e d i s e a s e .  T h e  e f f o r t s a t  r e ­
d uc i n g  t h e  p o p u l a t i o n o f  t h e  v i s ib l e  h o s t s p e c i e s  d u r i n g  a n  
e p i z o o t i c a l r e a d y  i n  p r o g r e s s  m a y  h e l p  re d u c e t h e  i n c i de n c e  
o f  t h e  d i s e as e ,  b u t  s u c h  e f f o r t s  d o  no t s e e m  s u c c e s s fu l  i n  
p r e ve n t i n g  o t h e r  o u t b r e a k s  i n  s ub s e qu e nt ye a r s . Whe n  c o n ­
s i d e r e d  f r o m  an e v o l ut i o n a r y  v i ew p o in t , c e r t a i n  p o pu l a t i on 
r e d uc t i on p r o g r ams gh t b e  c oun t e rp ro duc t i ve . C ar e y  ( 1 9 7 4 : 
1 4 5 }  n o t e d  t h a t  f o x e s  wh i ch s ur v e  a r ab i e s o u t b r e a k  m a y  
h a v e  g e n o t yp e s w h i ch a r e  s u i t e d t o  e s t a b l i s h i n g  a b a l an c e d , 
s ub c l i n i c a l  h o s t - p a r a s i t e  r e l at i on s h i p  w i t h  t h e  r a b i e s  v i r u s . 
Wh en v i ew e d  f r o m  t h i s  p e r s p e c t i ve 1 h e  p o s t ul a t e d  t h a t  
p o p u l a t i on 
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r e duc t i on c on s t ant l y  i n s t i t ut e d  a e r  t h e  p e ak o f  
a n  e p i z o o t i c  c o u l d a c t a s  a s e l e c t iv e  p r e s s ur e  
a ga in s t t h o s e fox e s  wh i ch re s i s t e d  t he v i r u s , 
t h e r e b y  ne g a t i n g  t h e  " p ro gr e s s "  i n  t he c o a d ap t a t i on 
o f  t h e  h o s t a n d  p a r a s i t e . 
T h e  app l i c a t i on o f  e l ab o r a t e and  e x p e n s i v e  c o n t r o l  p r o c e d u r e s  
du r in g  t h e  p e r i o d s  b e tw e e n  e p i z oo t i c wh i c h  m i gh t  p r e ve n t  o ut -
b re a k s  may s e em unw a r r an t e d  t o  the  g e n e r a l p ub l i c  and may , 
in fac t , b e  n on p r o d uc t i ve .  T he re fo re , i t  wo u l d  s e em t h a t  
t h e  e l u c i da t i o n  o f  s y l va t i c  rab i e s  e c o l o gy s h o u l d  p r e c e de 
o r  b e  c o nc ur re n t  w i t h  t h e  d e v e l o pme nt o f  var i ou s  c o n t r o l 
p r o c e d ur e s .  T h e  r e s e rv o i r  me ch a� i s m ( s ) , l an d s c a p e  e p i z o o -
t i o l o g y , f a c t o r s  i n i t i at i n g  out b r e ak s , and t h e  mod e s  o f  
i n t r a - and  i n t e r s pe c i f i c  t ra n s m i s s io n  mu s t  b e  d e t e rm in e d  
b e _  r e  any s y s t emat ic c o n t r o l  p r o g ram fo r w i l d l i fe r ab i e s  
c an b e  e ff e c t i ve . 
AP PE � D I X  C 
S E ROL O G I CAL E P I Z OOT I O L O GY 
A P P E N D I X C 
S E RO L O G I CAL E P I Z O OT I OLOGY 
A c r i t i c a l p r ob l em i n  s t udy i n g  in fe c t i o u s  d i s e a s e s 
i n  � i l d l i f e p o p u l a t i on s  i s  t h e  f a c t  t h a t  d i s e a s e d  an i ma l s  
c a n  r a r e l y  b e  c o l l e c t e d  i n  numb e r s a d e q u a t e  f o r  s tu dy du r i n g  
i n t e r e p i z o o t i c p e r i o d s . I n  w i l d l i fe p o p u l a t i o n s  e ve n  a 
s l i g h t  d e c r e a s e  in f i t n e s s  c a u s e d  b y  a d i s e a s e  a ge n t  c an 
r e s ul t i n  d e a t h . Such fa c t o r s  a s  s t a rva t i o n a n d  p re d a t i o n  
o f t e n r em o v e  d i s e a s e d  a n i ma l s  f r o m  t h e  p op u l a t i o n b e fo r e  
c l i n i c al s i gn s  a r e ap p a re n t , a n d  e ve n  t h e  an i m a l s  dy i n g  
d i r e c t l y  f r o m  d i s e a s e  a r e  r a p i d l y  c o n s ume d b y  a h o s t  o f  
s c av e n g e r s . 
O n e  s o l u t i o n t o  t h i s p r o b l e m i n v o l ve s  the u s e o f  s e r o ­
l o g i c a l  s u rve y s  w i t h i n  w i l d l i fe p o p u l a t i o n s . S e r o l o g i c a l 
s u r v e y s  a r e  p r o j e c t s  d e s i gne d t o  c o l l e c t  b l o o d  s am p l e s  from 
me mb e r s  o f  a p apu l a t i o n  in o r d e r  to s t udy t h e s e  s amp l e s  f o r 
e v i de nc e  o f  p a s t  o r  p r e s e n t  i n fe c t i o n s  an d / o r  ph y s i o l o g i c a l  
c o n d i t i on .  S e r o l o g i c a l  s u rv e y s  w e r e  u s e d  i n  t h e  s u rve i l l anc e 
o f  d o me s t i c a n i ma l  d i s e a s e s  d u r in g th e e a r l y  1 9 0 0 ' s  ( S ch w a b e 
e t  a l . 1 9 7 7 : 3 3 ) . S e ro l o g i c a l s u rve y s  f o r t h e  d e t e c t i o n o f  
r ab i e s a n t ib o d i e s  i n  � i l d l i f e p op u l a t i o n s  o f  No r t h  Ame r i c a  
�e r e  r ep o rt e d a s  e a r l y  a s  t h e  l a t e 1 9 5 0 ' s  ( T i e rk e l  1 9 5 9 : 
1 9 � - 1 9 8 ) . 
S e r o l o g i c a l  e p i d e m i o l o g y w i t h  r e s p e c t  t o  i n fe c t i o us 
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d i s e a s e  a ge n t s r e s t s  o n  t h e  b i o l o g i c al  p r i nc i p l e  th at wh e n  
an i mmuno c o mp e t en t  a n i ma l  i s  i n fe c t e d  w i t h a p a r t i c u l a r 
d i s e as e a g e n t , the  b o dy w i l l  re s p o nd b y  f o r m i n g  s p e c i f i c  
ant i b o d i e s  a g a i n s t t h a t  d i s e a s e  a g e n t . B y  de t e c t i n g  the s e  
s p e c i f i c  an t i b o d i e s  a ga i n s t known d i s e a s e  a g e n t s , i t  i s  
p o s s ib l e t o  d i s c ov e r  t h e  i mm un o l o g i c a l  " fo o tp r i nt s "  o f  an 
i n fe c t i on in t h e  r emo t e o r  r e c ent  p a s t  ( P au l  and  Wh i te 
1 9 7 3 : 1 6 ) . 
The  fun d ame n t a l  c on c lu s i o n  wh i c h  c an b e  m a d e  f r om a 
r ab i e s s e r o l o g i c a l  s ur ve y  i s  whe t h e r r ab i e s  in fec t e d a n i ma l s  
a re p re s e n t  w i t h i n  t h e  w i l d l i fe o f  the a r e a  e x am i n e d .  Th e s e  
dat a a re e s s e n t i al i n  de t e rm i n in g  the dan g e r  o f  w i l d l i fe 
r ab i e s  i n  t h e  a r e a .  �c L e a n  ( 1 9 7 5 : 6 3 )  no t e d  t h a t  s e r o l o g i c a l  
me t h o d s  i n  c omb i na t i o n wi t h  o t h e r  c a  t a  c a n  de t e rm i n e  t h e  r o l e  o f  
the  va r i o u s  w i l d l i fe s p e c i e s  i n  t h e  ep i z o o t i o l o gy o f  r ab i e s . 
H e  a l s o  r e p o r t e d  t h a t  s e r o l o g i c a l  d a t a  c a n  d e t e c t  t h e  p ro ­
g re s s i o n  o f  r ab i e s  i n fe c t i o ns o v e r  g e o g r ap h i c a l  a r e as i n  t h e  
ab s e n c e  o f  re p o r t e d  rab i e s  c as e s  ( Mc L e a n  1 9 7 5 : 6 5 ) . T h e  c o m ­
p a r i s on o f  s e r o l o g i c a l  d a t a  an d t h e  l e ve l  o f  r ep o r t e d  c a s e s  
may re fl e c t  on t h e  val i d i ty o f  the l o c a l r ab i e s  re p o r t i n g  
s y s t e m  ( B i g l e r  e t  al . 1 9 7 3 : 3 3 3 ) . 
B eyond d e t e rm i n in g t h e  p r e s e nc e o r  ab s e n c e  o f  t h e  r ab i e s  
v i r u s , a mu l t i - s pe c i e s  rab i e s  s e ro l o g i c a l  s ur ve y  c an a i d  i n  
de t e rm i n i n g  t h e  ep i z o o t i o l o gy o f  the  d i s e a s e . The  de t e c t i o n  
o f  rab i e s  an t i b o d i e s  in on l y  t h e  vi s ib l e  h o s t  s p e c i e s  wou � d  
i n c r e a s e  t h e  p o s s ib i l i t y t h a t  t he d i s e as e  i s  t r an s m i t t e d  
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i n t r a s p e c i a l l y  and  t h a t  the  v i s ib l e  h o s t  s p e c i e s  a n d  
r e s e rv o i r  s p e c i e s  w e r e  o n e  a n d  t h e  s am e . O n  t h e  o t h e r  
h an d , t h e  p r e s e n c e  o £  ant i b o d i e s  i n  a l a r ge p e rc e n t a  o f  
s eve r a l  w i l d l i f e s p e c i e s  wo u l d  s u g  s t  th a t  e xp o s ure m i gh t 
o c c u r  in t e rs p e c i  c a l l y , a n d t h a t  t h e  r e s e rvo i r  s c i e s 
w a s  o n e  o r  s e v e r a l  o f  t h e  sp e c i e s  t e s t e d .  A tho r o u g h  in -
ve s t i ga t i on m i g h t  t e rm i n e  t h e  r o l e  o f  t r ans i en t  g r o up s  o f  
anima l s  s u c h  as b at s  i n  the  s p re a d  o f  rab i e s . 
S o me mul t i - s p ec i e s  s e ro l o g i c a l  s ur v e y s  among t e r re s -
t r i a l  w i l d l i  in No r t h  Ame r i c a  h ave found rab i e s  an t i b od i e s  
s eve r a l , b u t  n o t  a ma j o r i t y , o f  t h e  s p e c i e s  t es t e d . 
S ik e s ( 1 9 6 2 : 1 0 4 7 ) fo un d  rab i e s  an t ib o d i e s  i n  two o f  f i v e  
s pe c i e s  t r ap p e d i n  A l ab ama . I n  I l l in o i s  Ve r t s  ( 1 9 6 7 : 1 5 7 )  
d e t e c te d  s i g n i f i c an t  l e ve l s  o f  r ab i e s  an t i b o d i e s  th r e e  
o f  s i x s p e c i e s .  I n  T e nn e s s e e  Mahon ( 1 9 7 3 : 8 2 )  f o und two o f  
s ev e n  s p e c i e s  t o  h ave s e ro p o s i t i ve me mb e r s . H o� ev e r , o th e r  
s tu d i e s found rab i e s an t i b o d i e s  amo n g  memb e r s  o f  a l l o r  m o s t 
o f  t h e  s p e c i e s  t e s t e d .  I n  I ow a  N i e me y e r ( 1 9 7 3 : 1 4 )  rep o r t e d  
r ab s s e rop o s i t i ve a n i m al s  f rom fo ur o f  t h e  four s p e c i e s  
t e s t e d . I n  F l o r i d a rab i e s  a n t i b o d i e s  we re foun d i n  two o f  
t h e  t h r e e  s p e c i e s  t e s t e d  ( B i g l e r  e t  a l . 1 9 7 3 : 3 2 9 - 3 3 0 ) . T h e  
r e s u l t s  o f  t h e s e  s e r o l o g i c a l  s urveys  mus t  t ak e  i n t o  a c c o un t 
t h a t  s ome an i ma l s may b e  i n f e c t e d  w i t h r ab i e s  and e ve n  
de ve l o p  c l i n i c a l  rab i e s  w i t h o u t  rm i n g  rab i e s  a n t i b od i e s  
( S i k e s 1 9 6 2 : 1 0 4 3 - 1 0 4 7 ) . A t  t h e  p r e s e n t  t i me , t h e r e fo r e , t h e  
av a i l a b l e  t a  d o  n o t  p e rmi t t h e f r e n t i a t i o n  o f  
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t e r r e s t r i a l w i l d l i  s p e c i e s  i n t o  s t r i c t  c a t e go r i e s o f  
re s e rvo i r  s p e c i e s  and h o s t s p e c i e s . 
Ano t h e r i mp o r t an t  us e o f  s e r o l o g i c a l  e p i z o o t i o l o gy 
i n  w i l  i fe r i e s  r e s e a r ch invo l v e s  t he comp a r i s on o f  t h e  
l e ve l  o f  rab i e s  s e ro p o s i t i ve a n i m a l s  b e tw e e n  s eve ral  d i f -
rent  a r e a s . I f  s a mp l i n g  c an b e  d o n e  mo r e  o r  l e s s  r a n d om l y 
o ve r a l a r g e  ar e a , i t  mi ght  b e  p o s s i b l e  t o  d e t e rm i n e  whe t h e r 
r ab s in f e c t e d  an ima l s  w e r e  r a n d o m l y  d i s t r i bu t e d  w i t h i n  the  
a re a  or  c o n c en t rat ed i n  l oc al i z e d fo c i  or  e ve n  a s gle  foc a l  
a re a .  The  de t e rm i na t i on o f  w h i c h  pa t t e rn ex i s t e d i n  a v e n 
r e g i o n  wo u l d  have  s i gn i f i c an t  ep i z o o t i o l o g i c a l  a n d  c on t r o l  
i l i c a t i on s . I f  rab i e s  s e r o p o s it ive a n i m a l s w e r e  d t r i b u t e d  
ran d o m l y  ov e r  a l a r g e  a r e a , t h e n  c on t r o l  me a s u r e s  s h o u l d  no t 
b e  l o c a l i z e d ,  and he a l t h  o f fi c i a l s  wou l d  h av e  t o  re a l i z e  t h a t  
rab i e s  i n  c t e d  a n i ma l s  mi gh t  mov e  in t o  t h e  a r e a  o f  t h e  
c on t r o l  e f fo r t  o m  a d j a c e n t  a r e a s . I f ,  on the  o t h e r  hand , 
rab i e s  s e ro p o s i t i ve we re  c o nc en t ra t e d  i n  di s t i nc t f o c i , 
l o c a l i z e d  c on t r o l  me a s ur e s  mi g h t  b e  mo r e  p r o duc t i ve . I t  
wou l d  a l s o  b e  a s ib l e  t o  s ea r ch f o r  e n v i r o nme nt a l  f a c t o r s  
o r  p op u l a t i o n c h a r ac t e r i s t i c s  wh i c h  we r e  u n i que  t o  t he f o c a l  
a re a s . D e s p i t e  t he ob s t a c l e s  i nv o lve d i n  e s t ab l i s h in g  s i g ­
n i f i c ant e n v i ronme n t a l  r e l at i o n s h i p s , t h e  d e t e rm i n at i o n  o f  
any f ac t o r  wh i �h was  � i gh l y  c h a r a c t e r i s t  o f  the  a re a s  
h av i n g  a h i gh pe rc en t a g e  o f  r ab i e s  s e ro p o s i t  c o u ld h e l p  
� o  e s t ab l i s h  the  l an d s c � e p i : o o t � o l o gy o f  rab i e s  i n  the  
I f  s uch fac t o r s e x i s t e d , t h e i r  e l �m i n a t � o n , 
a l t e r a t i on , o r  n e ut ra l i z a t i o n  c o u l d gr e a t ly r e d uc e  the 
inc i d e n c e  o f  rab i e s . 
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I n  human e p id emi o l o g y  the p e r i o d i c a l  u s e o f  s e r o l o g i ­
c a l  s u r ve y s  i s  an imp o r t an t  fe a t u r e  in c o n t r o l l i n g  d i s e a s e  
( Me l n i ck 1 9 7 3 : 1 5 3 ) . I n  a r ab i e s  c o n t ro l p r o g ram t h e  
p e r i od i c a l  s amp l i n g  o f  t h e  s am e  p o p u l a t i o n , and i d e a l ly t h e  
s ame i n d i v i dua l s , c o ul d g r e at l y  imp rove r ab i e s  c o n t ro l . 
Suc h s amp l i n g  mi ght  r e v e a l  t he i t i a l  a r r i va l  o r  r e t u rn o f  
r ab i e s  i n fe c t e d  an ima l s  i n t o  t h e  a r e a . T h e  de t e c t i o n  o f  an 
i nc r e as e i n  t he p r ev a l e n c e  rab i e s  s e ro p o s i t i ve anima l s  
w i t h in a p o pu l at i o n  o v e r  a p e r i o d  o f  t mi p e rm i t  t h e  
for e c a s t i n g  o f  r ab i e s  ep i z o o t i c s  ( T ie rk e l  1 9 5 9 : 1 9 8 )  . .  \ny 
d a t a  wh i c h  woul d enab l e  c o nt r o l  o p e r a t i on s  t o  b e g i n  p r i o r  t o  
a r ab i e s  out b r e a k  are  o f  g r e a t v a l ue i n  re duc i n g  t he t h r e a t  
o f  t h e  d i s e a s e a n d  t h e  c o s t  o f  c o n t ro l l i ng i t . 
S e ro l o g i c al e p i d em i o l o  i s  a l s o  a i me d  a t  d e t e rm i n i n g  
w h i c h  s e gme n t s  o f  a p o p u l a t i on may have a g r e a t e r  exp o s ure  
r a t e  ( P a u l  and  Wh i t e  1 9 7 3 : 1 8 ) . I n  ep i : oo t i o l o g i c a l  s t ud i e s  
t h i s  e f f o rt i s  d i rec t e d  t ow a r d  t h e  de t e c t i on o f  any p a r t ic u l a r  
s e x o r  a c l a s s  w h i c h  m ay have s i  i fi c an t l y  h i gh o r  l ow 
p e r c en t a g e s o f  s e ropo s i t i ve an i m a l s .  B i g l e r  e t  a l . ( 1 9 7 3 :  
3 3 4 )  found tha t a du l t  fem a l e  r a c c o on s  h a d  a h i ghe r rab i e s  
in c t i o n r a t e  t h an ma l e s  and s u g  s t e d  t h a t  t h e r e  mi gh t b e  
s om e  s ex u a l  d i f fe r en t i a t i o n i n  i n  c t i on .  N i e m e y e r ( 1 9 7 3 :  
1 7 ) found a g r e a t e r  p e r ce n t a ge o f  fema l e  r ac c o ons  t o  b e  
rab i e s  s e rop o s i t i ve . . l l e  n c  c on c lus i ve e xp l an a t i o n  i s  
cu r r e n t l y  a va i l ab l e  f o r  t h e s e  dat a ,  s uc h  i n f o rmat i o n may 
p r o v i d e  a c l u e  t o  the me c h an i s m  wh e re by the r ab i e s vi rus 
i s  m a i n t a in e d and  t r an s mi t t e d  w i t h i n the p op u l at i on . 
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I n  s om e  c a s e s  t h e  s i gn i f i c anc e o f  t h e  p re s e n c e  o r  
ab s en c e  o f  r ab i e s  s e rop o s i t i ve an i ma l s  in a w i l d l i fe p o pu l a ­
t i on may b e  unc l e a r  ( Ve r t s  1 9 6 7  : 1 4 8 ) . H o w e v e r ,  s om e  c o n c l u ­
s i o n s  b as e d o n  s e r o l o g i c a l s ur v e y s  a r e  po s s ib l e .  T h e p r e s ­
e n c e  o f  rab i e s  s e rop o s i t i ve an i ma l s  i n  a g i ve n  a r e a  s t ro n g l y  
s u g ge s t s  t h a t  t h e  r ab i e s  v i ru s  i s  b e in g  c i r c ul at e d  i n  t h a t  
a re a .  The  p r e s e n c e  o f  r ab i e s s e ro p o s i t i ve an i ma l s  s ug g e s t s  
t h at a c e r t a i n  n umb e r  o f  w i l d  an i m al s c an b e  exp o s e d  t o  t h e  
rab i e s  v i rus  w i th o u t  d e ve l o p in g  t h e  c l i n i c a l  d i s e as e ( S i k e s  
1 9 6 2  : 1 0 4 7 ) . T h i s  typ e o f  inve s t i g at i on may s h ow t h a t a p o r ­
t i o n  o f  s e ve ra l  w i l d l i fe s p ec i e s , b o th t h e  c ommo n h o s t s  an d 
t h o s e  r a r e l y  inv o l v e d  i n  r e p o r t e d  c as e s , a r e  e xp o s e d  t o  
r ab i e s  in t h e i r  n a t u r a l  h ab i t a t . T h e  t e c hn i que o f  s e r o l o g i c a l  
e p i z o o t i o l o gy h a s  b e en u s e d  t o  p ro b e  t he e c o l o gy o f  w i l d l i fe 
rab i e s on ly i n  r e c e n t  ye a r s , b u t  i t  i s  c e r t a i n l y a va l ua b l e  
r e s e a rch t o o l  and s h ou l d  p l a y  a n  e v e r  i nc r e a s in g  r o l e  i n  a l l 
p h a s e s  o f  w i l d l i fe d i s e a s e  wo rk . 
AP P E N D I X D 
S T RI D S KUNK E C O L O G Y  
APPEN D I X  D 
S T RI P E D  S KUNK O L OGY 
B o t h t he s t ri p e d  s kunk and the s p o t t e d  s kunk a r e  
foun d  i n  T e nne s s e e . T h e  s p o t t e d  s k un k  i s  c om mon l y  r e f e rr e d  
t o  a s  t h e  " c i v e t  c a t , "  an d t h e  t e rm s ku nk u s u a l l y  m e an s  t h e  
s t r i p e d  sk unk . I n  an e a r l y  g am e  s urve y o f  no r th e a s t e rn 
T enne s s e e , W i n g  ( 1 9 4 0 : 3 1 1 )  men t io n e d  t h a t  b o t h  t ' ' comm o n "  
s k unk and t h e  s p o t t e d  s k unk we re p r e s e n t  i n  t h e  a r e a .  L i n z e y 
and  L i n z ey ( 1 9 7 1 : 6 6 ) s t a t e d  t h at t h e  s p o t t e d  s kunk o e n  
o c cu p i e s  t h e  s ame a r e a  o f  the  G r e a t  k y  Mo un t a in s  N a t i o n a l  
P a r k  a s  the  s t ri p e d  s k un k , b u t  t h e  l a t t e r  i s  mo r e  c ommo n . 
S m i t h  e t  a l . ( 1 9 7 4 : 9 2 )  f o und s p ot t e d s kunk to b e  r a re ln  
n o r t h e a s t e rn T e nn e s s e e and ge ne ra l ly mo r e  nume rous at e l e va ­
t i ons  o v e r  1 2 0 0  m .  I n  e a s t - c e n t r a l  T enne s s e e , Mah o n  ( 1 9 7 3 : 
7 6 )  c ap t ure d 4 3  s t r i p e d s k unks a n d  two s p ot t e d s k unks . 
I n  t h e  Un i t e d  S t a t e s  mo s t  s kunk rab i e s  c a s e s  o c cu r 
amo n g  s t r i p e d  s k unk s ( P a rk e r  1 9 7 5 : 4 4 ) . Dur i n g  1 9 7 4  the re 
w e r e  1 , 4 2 9  re p o r t e d  c a s e s  o f  s kunk r ab i e s  i n  the Un i t e d  
S t a t e s , and o f  t h i s  t o t a l  1 , 1 4 6  c a s e s  ( 8 0  p e rc en t ) w e r e  amo n g 
s t r i p e d  s kunk s , f i ve c as e s  ( 1  p e rc en t )  w e r e  among sp o t t e d  
s kunk s , a n d  2 7 8  c a s e s  ( 1 9  p e r c en t )  we r e  amo n g  u ns p ec i f i e d  
s k unk s ( U S DHEW 1 9 7 6 a : S ) . D e s p i t e  the l ac k  o f  know l e  e 
c o n c e rn i ng t h e  r e l a t i ve i z o o t i o l o g ic a l imp o r t an c e  of r ab i e s 
amon g t h e  twc s k unk s p e c i e s  i n  T e nn e s s e e , the s t r i p e d  s kunk 
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i s  t h e  mo s t  c ommo n s kunk a n d  a f re que n t  rab  s h o s t  i n  t h e  
s t a t e , a n d  t h i s  e c i e s  w a s  c o ns e r e d  t h e  m a j o r  t a rg e t  o f  
t h i s  i n ve s t i g a t i on .  
T h e  s t r i p e d  s kunk i s  a ve ry a d ap t ab l e  an i ma l  and c a n  
l i ve i n  a v a r i e t y  o f  e n v i ronme n t s ( P arke r 1 9 6 2 : 2 7 4 ) . Ve r t s 
( 1 9 6 7 : 7 9 - 8 3 ) s t a t e d  t h a t  wh i l e  wo o d l o t s  c an b e  i mp o r t an t  a s  
s t r i p e d  s kunk h a b i t a t , t h e  h i gh e s t  p o pu l at i on s  o f  t s p e c i e s  
i n  n o r t hwe s t e rn I l l in o i s  w e r e  found i n  mo r e  op e n  c o un t ry s uc h  
a s  c o rn fi e l d s  and n c e r o w s  b o r d e r i ng c ul t i va t e d  a r e as . The 
pre re n e e  o f  s t r i p e d s ku n k s  fo r o p en h ab i t a t s  w a s  n o t e d  b y  
S t ou t  and S o n e n s h i n e  ( 1 9 7 4 b : l � 4 )  i n  V i r g i n i a  and  S h i r e r  a n d  
F i t c h  ( 1 9 7 0 : 4 9 3 )  i n  K a ns as . :.J i e me ye r  ( 1 9 7 3 : 1 9 )  c t u:- e d  fe w 
s t r i p e d  s ku n k s  i n  wo o d ed a re a s . found s ku n k s  mo s t  
quent l y  i n  a gr i c u l t ur a l  a r e a s , ne a r  rm b u i l d i n g s , a n d  1 n  
urb an a r e a s . S t r i p e d  s k unk s  p r e  r a r e a s  n e a r  w a t e r  and a r e  
c o ��on i n  p a s t ur e s  an d g r a s s l an d s  s t re ams ( An dr ew s  
and r r i s  1 9 6 6 : 1 3 2 ) . 
S t r i pe d  s kunks a r e  omn i vo ro u s  i n  t h e i r  fe e d i n g  b e h a v i o r . 
Ve r t s  ( 1 9 6 7 : 6 9 )  s ummar i z e d t h e d a t a  on  t h e  fo o d  i t e ms u s e d  b y  
skunks  an d no t ed t hat in s e c t s  a r e  the p r i ma r y  fo od \� i th s ma l l  
m amma l s , p l an t  ma t e ri a l s , and  o th e r v e r t  r a t e s  b e i n g  i n c l  e d  
i n  t h e  d i e t . S k u n k s  s e e m  t o  b e  oppo r t un i s t i c  f e e d e r s  w i t h  
a va i l  i l i t y  e r o l e  i n  t h e i r  cho i c e  o f  fo o d  
(Ve r t s 1 9 6 7 : 7 4 ) . 
S t r i p e d  s kunk s p a re n t l y  do no t l i v e  l o n g  i n  t h e  w i l d . 
�h i l e  s o me may l i v e  t h r e e  t o  five  ye a r s  c a n t i v i t v  \ r t s  . ' ' 
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( 1 9 6 7 : 1 1 6 )  r o r t e d  t h a t  t he a o f  t he o l d e s t  t a g g e d  s kunk 
r e c a p t u r e d  in I l l ino i s  was 3 . 5 ye a r s  o l d .  He a l s o  no t e d  
t h a t  t h e  n e r l y  s ho r t  l i fe s p an i n d i c at e s  a h i gh mo rt a l i t y  
r a t e  wh i c h  r e s u l t s  i n  the  c o mp l e t e  re p l a c e m e n t  o f  t he s kunk 
p o p u l a t i o n  in a r e l a t i ve l y s h o r t t L i ndus ka ( 1 9 4 7 : 1 2 8 )  
r e p o rt e d  t h a t  o n l y  o n e  o f  1 1 5  s t ri d s kunk s  t r ap p e d  o n  an 
a r e a  in M ic h i  n was known t o  s t i l l  b e  in the  a r e a more t ha n  
two y e a r s  a ft e r  i ni t i a l  c ap t ur e . S t ou t  a n d  S o n e n s h i ne 
( 1 9 7 4b : 1 4 3 )  r e c ap tu r e d  o n e  f e ma l e  s t r i p e d  s kunk ov e r  a 4 8  
month p e r i od , b ut t h e  a ve r a g e  t im e  b etwe e n  f i r s t  a n d  l a s t  
c ap t u re for  o t h e r  s kunk s  wa s 2 . 7  mont h s . I n  a no r t hwe s t e rn 
Oh i o  ma r s h ,  7 1  p e r c e n t  o f  t h e  s t r i p e d  s k un k  p op u l at i on w a s  
c omp o s e d o f  an i ma l s  l e s s  than o n e  y e a r  o l d w i t h  t h e  o l d e s t  
known memb er b e in g  app rox i ma t e l y  two y e a r s  o l d  ( B a i l ey 1 9 7 1 : 
2 0 0 )  • 
T h e re a r e  i n  c a t i o n s  t ha t  p o pu l a t i o n  l e ve l s  o f  s t r i p e d  
s kunk s may f lu c tu a t e  w i d e ly . Al l en and S h a p t o n  ( 1 9 4 2 : 6 6 )  
r e p o rt e d  a w i de s p r e a d  d e c l i ne i n  s kunk s c o n c ur re n t  w i th an 
u n d e t e rm i n e d  i l l ne s s . P ar k e r ( 1 9 6 2 : 2 7 3 ) o b s e rv e d  t h at a 
s h a rp i nc r e a s e  i n  s k unk r ab i e s  c a s e s  o c cur r e d  s ho r t l y a ft e r  a 
d e c r e a s e  in  t he h a rv e s t  o f  s kunk s , an d h e  no t e d  t he app a r e n t  
d i s a p p e a ranc e o f  s kunk s i n  t h e  a re a  a e r  s ev e r a l  y e a rs o f  
s p o rad i c  s k un k  rab i e s  c a s e s  ( P ar k e r  1 9 6 2 : 2 7 5 ) . V er t s  ( 1 9 6 7 : 
8 4 )  c i t e d  s e ve r a l  s tu e s  wh i ch s ug ge s t  t h a t  s kunk p opu l at i o n  
l ev e l s f l u c t ua t e  g r e a t l y  from y e a r  t o  y e a r . S t o u t  a n d  S onen ­
s h  e ( 1 9 7 4b : l 4 3 )  foun d a s t e a dy d e c l  e i n  s kunk d e n s i t i e s  
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f r o m  1 p e r  2 0  h a  i n  t h e  1 9 6 3 - 1 9 6 5  p e r i od t o  1 p e r  4 0  ha  i n  
t h e  1 9 6 6 - 1 9 6 9  p e r i od , b u t t h e y  c o u l d  f i nd no  app a r ent r e a s on 
the d e c r e a s e .  Ho� e v e r ,  o n  a l a r g e  S o u t h  C a r o l ina s t udy 
ar e a , Wo od an d Odum ( 1 9 6 4 : 5 4 4 )  f ound s t r i p e d  s kunks  t o  ma i n ­
t a i n  a l ow b ut re l at i ve ly un i fo r m  p opu l a t i on l ev e l .  
D a t a  o n  t he p o pu l at i on n s i t i e s  o f  s t r i p e d  s kunk s 
s ho w  muc h va r i a t i on .  Ve r t s  ( 1 9 6 7 : 8 5 ) f ound t h e  ns i t y  o f  
s t r i p e d  s kun k s  ( b a s ed o n  c ap t u r e - re c a p t ur e )  t o  r an g e  f r o m  
1 p e r  2 9  h a  t o  1 p e r  7 h a . Al l en and S h a p t o n  ( 1 9 4 2 : 6 5 )  
e s t imat  s kunk d en s i t y  t o  b e  one  s kunk per  2 0  h a , a n d  F e r r i s 
a nd And r ews  ( 1 9 6 7 : 4 ) c al cu l a t e d s ku n k  d e n s i t i e s  wh i c h  r an g e d  
f rom 1 p e r  9 h a  t o  1 p e r  4 h a . On acc e s s ib l e  l and o n  an 
O h i o  m a r s h , t h e re  was ap p r o x i mat e l y  one s k unk p e r  1 2  ha 
( B a i l ey 1 9 7 1 : 2 0 0 ) . In I ow a  � i e rae y e r  ( 1 9 7 3 : 3 3 )  r e p or t e d  t h e  
a v e r a ge d en s i ty o f  s t r i p e d  s ku n k s  t o  b e  1 p e r  6 3  h a . 
r t s  ( 1 9 6 7 : 8 6 - 8 7 )  no t e d  t h a t  s t r i p e d  s ku n k s  ap p ea r  
t o  l i ve i n  a c l ump e d  d i s t r i bu t i on p at t e rn r a  r t h an b e i n g  
e ve n l y  d i s t r i b u t e d  o v e r a g i v e n  a re a .  W i th i n  a n  a r e a s ome 
ma l e  s t r ip e d  s kunk s app e a r  to h av e  d i s t i nc t h om e  r an g e s  
t h ro u gh wh i c h  f e ma l e s  and t ra n s i e n t  may t ra v e l ( B a i l ey 1 9 7 1 : 
2 0 3 ) . S t r i p e d  s kunk s a r e  n o t  g e ne ral l y  c on s i d e r e d  t o  b e  
t e r r i t o r i a l ( Sh i r e r  and F i t c h  1 9 7 0 : 4 9 9 ) , a n d  B a i l ey ( 1 9 7 1 : 
2 0 3 ) s aw n o  e v i d e n c e  o f  c o n  i c t  b e t we e n  adu l t  m a l e s a n d  s u g ­
g e s t e d  t !l a  t s orne t yp e  o f  mut ua 1 avo i d an c e  may e x i s t  ar.1ong  
s t r i p e d  s kun 
S t r i p e d  s kunks a r e  a � t i v e p r i ffia r : l y  a t  n i  t and r e s t  
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in  d e n s  o r  re t r e a t s  dur i n g  t he day . A s i n g l e  s kunk may u s e 
s e ve ra l d i f r e n t  d e n s  d u r i n g the w a rm e r mo n t h s , b ut re -
s t r i c t s  i t s ac t i v i ty t o  o n l y  a few d e n s  dur i n g  t h e  fal l and 
w in t e r  ( S t o rm 1 9 7 2 : 3 5 ) . Wh i l e  dens  are c o mm on l y ab ove 
g round i n  t h e  s p r i n g  and s um me r , un d e r g r ound b u r r ow s  a re 
u s e d i n  t he l at e  fal l and w in t e r  ( S t or m  1 9 7 2 : 4 3 ) . 
t i me s p ent  an d d i s t an c e t r a ve l l e d  b y  s kunks  on 
t he i r  n o c t u rn a l  fo rays  d e p e nd on t h e  t i me o f  y e a r , qua l i t y 
o f  t h e  hab i t a t , a n d  t h e  s e x and age  o f  the  an i ma l . N i e me ye r 
( 1 9 7 3 : 2 5 - 2 6 )  found t h at  a du l t s t ri p e d  skun k s  u s ua l l y  r e -
s t r i c t e d  t h e i r  move m e n t s  t o  a max i mum o f  1 2 0 0  m f r o m  t h e  
i n i t i al p o i n t  o f  c ap t ur e . Adu l t  s kunks may  t r ave l a p p r o x i -
mat e l y 0 . 8  t o  1 . 6  km p e r  n i gh t  ( S t o rm 1 9 7 2 : 3 3 ,  an 1 9 6 5 : 
6 7 4 ) . Ad ul t ma l e s  may t r ave l  far t h e r  than fe ma l e s  ( Ve r t s  
1 9 6 7 : 5 7 - 5 8 ) , and j uv en i l e s  in  t h e  fa l l  p r o b ab l y  mo v e  l e s s  
t h an 0 . 8  km e a c h n ig h t  ( V e r t s 1 9 6 7 : 5 0 - 5 2 ) . 
D e sp i t e  t h e f a c t  t h a t  s t r i p e d  s kun k s  ap p e a r t o  s p end  
much o f  t h e i r  l i ve s w i t h i n  re l a t i ve l y  s ma l l a r e a s  (Ve r t s  
1 9 6 7 : 6 1 ) , s ome i n d i v i l s  may m a k e  l o ng mov e m en t s  ove r e x -
t e n d e d  p e r i o d s  o f  t i me . Ver t s  ( 1 9 6 7 : 6 0 )  repo r t e d  t h e  r e -
c a p t u re o f  an a d ul t ma l e  a e r  8 4 8  day s at  a p o i n t  9 . 6  km 
from a p r e v i ou s  c a p t u r e  s i t e . 
�n i l e  s ku n k s  may c h an g e  t h e i r  d e n  s i t e f r e qu e n t l y , t h e y  
o ft en s how a s t ro n g  at t r ac t i o n  f o r  a p a r t i c u l ar hun t  g 
� ;J (I. t 1 ° 5 '7 • ' 1  � 6 rounu . e r s �' , . �  j .  The home r ange  � t � l i z e d  b y  s kunk s 
m&y vary in s i z e . T h e  av e r a g a  h om e  r an g e o f  1 3  s kunk s  i n  
I l l ino i s  w a s  9 . 5  h a  ( An d r ew s  and F e rr i s  1 9 6 6 : 1 3 2 ) . 
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I n  Oh i o  
t h e  home r an g e  o f  s t r i p e d  s kun k s  r an g e d  i n  s i z e  f r om 1 2 . 5  
h a  t o  4 6 . 1  h a  w i th an a ve r a g e  o f  3 0 . 4  h a  ( B a i l e y 1 9 7 1 : 2 0 3 ) . 
Wh i l e t h e  t i me a t  wh i c h  v a r i ou s  e v e n t s i n  t h e  annu a l  
l i fe c y c l e  o f  t h e  s t r i p e d  s ku n k  o c cur i s  d i f fe re n t  i n  v a r i o u s  
p a rt s o f  t h e  c ou n t r y , t he b a s i c  out l i n e  i s  c l e a r .  T h e  b re ed ­
i n g  s e a s o n i s  in t he s p r i n g , g en e r a l l y b e twe e n  m i d - F e b ru a ry 
and  m i d - M a r c h  ( Ve r t s  1 9 6 7 : 1 0 6 - 1 1 0 , B a i l e y  1 9 7 1 : 1 9 8 ) . �al e s  
may m a t e  w i t h  s e v e ra l  f e ma l e s  ( Ve rt s  1 9 6 7 : 3 7 ) . A ft e r  m a t i n g , 
fe ma l e s  w i l l  c h a s e  away t h e  mal e s , and t h e  mal e s  p l a y n o  r o l e  
i n  t h e  r e a r in g  o f  t he young ( Ve r t s 1 9 6 7 : 4 0 ) . Th e y oun g  a re 
u s ua l l y  b o rn i n  l a t e  Ap r i l o r  e a r ly May ( V e r t s  1 9 6 7 : 6 0 ) , and 
the  ave r a g e  l i t t e r  s i z e  i s  ap p r ox ima t e l y  s ix or s e v e n  y ou n g  
(Ve r t s  1 9 6 7 : 1 1 2 , B a i l e y 1 9 7 1 : 1 9 8 , � i em e y e r  1 9 7 3 : 3 6 ) . T h e  
y oun g s t ay w i t h  t h e  mo t he r un t i l  t he y  a r e ab o u t  2 . 5  t o  3 
mon t h s  o f  a g e  and b e c ome s e l f - s u f fi c i en t  ab o u t  Aug u s t (Ve rt s 
1 9 6 7 : 4 7 - 4 8 , B a i l ey 1 9 7 1 : 1 9 9 ) . 
S t r ip e d s kunk s do not  h i b e rn at e , but  t h e y  do r em a i n  i n  
t h e i r  w i n t e r  d e n s  fo r e x t end e d  p e r i o d s  o f  t ime ( S h i r e r  and 
F i t c h  1 9 7 0 : 4 9 4 , Sunqui s t  1 9 7 4 : 4 4 3 ) . I t  i s  no t unu s u a l  fo r 
s e v e r a l  s kunks t o  us e t h e  s ame w in t e r  den , and a s  many a s  
s ix s k unk s have b e e n foun d  l i v i n g  c ommun a l l y  i n  one d e n  
(Hous e k n e c h t  1 9 6 9 : 3 0 4 , S u nqu i s t  1 9 7 4 : 4 3 8 ) . The w i n t e r  
denn i n g  p e r i od c a n  b e  a t ime o f  s e v e r e  s t re s s , a n d  s kunk s  c a n  
l o s e  5 5  t o  6 5  p e r c e c t  o f  the i r  f a l l  w e i gh t s  (Hou s e k ne c h t  
1 9 6 9 : 3 0 4 ) . S kunk s 2ay a l s o  s h a r e  a w i n t e r  d e n  w i t h o t h e r  
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s p e c i e s  s uc h  a s  t h e  opo s s um ( S h i r e r  an d F i t c h  1 9 7 0 : 5 0 1 ) . 
O c c as i o n a l l y  s kun k s  i n  w i n t e r  dens  are  d i s turb e d  b y  
p r e dat o r s s uc h  a s  t h e  r e d  fox ( S unqui s t  1 9 7 4 : 4 3 8 ) . T h e  
p o t en t i a l f o r  d i s e a s e t r a n s mi s s i o n  du r i n g  b o t h  int r a - a n d  
i n t e r s p e c i fi c  enc o un t e r s  in  w i n t e r  d e n s  i s  c o n s i d e r ab l e . 
S kunk s  may l e av e  t h e i r  d e n s  a b o u t  Ma r c h  1n r e s p on s e  t o  
hun g e r o r  b r e e d i n g  i mpul s e s ( S unqu i s t  1 9 7 4 : 4 4 2 ) . 
At t h e  p r e s e n t  t ime t h e  s t r i p e d  s kunk p l ay s  a s i g n i f i ­
c ant r o l e in t h e  rab i e s  p rob l e m o f  t h e  Un i t e d  S t at e s . Skun k s  
a r e  a m a j o r  s ou r c e  o f  rab i e s in f e c t i o n  f o r  h umans  ( H a t tw i c k  
e t  a l . 1 9 7 3 : 1 0 8 0 ) . Du r i n g  1 9 7 5  r ab id s kunk s  w e r e  repo r t e d  
from 3 2  s t at e s  ( U S DHEW 1 9 7 6 b : l ) . E f f o r t s a t  d e t e rm i n i n g  t h e  
b e s t  a p p r o ac h f o r  c on t ro l l in g  s ku n k  rab i e s  are b e i n g  u n d e r ­
t a k e n  i n  b o t h  t he l ab o rat o ry and  i n  t h e  f i e l d .  The r e  a r e  
da t a  to  i nd i c a t e  t h a t  s t r i p e d  s kunk s c an r e a c t  in  a va r i e t y  
o f  ways  t o  rab i e s  in fec t i on ( T ab l e  4 9 ) . S kunk s c a n  ap p a re n t l y 
s u r v i ve i n fe c t i on wi t h  o r  w i t hout  p ro duc in g s e nun r: e ut r a l i z. i n g  
an t ib o d i e s , and ant i b o d i e s  m a y  o r  m a y  no t b e  p r e s e n t  in s kunk s 
wh i c h  d e ve l op c l i n i c a l  r ab i e s . T h e  mo s t  imp o r t ant p o i n t  i s  
t h at a p o r t i on o f  t h e  s ku n k s  w i t h in a n a t u r a l  p o p ul a t i on may 
b e  ab l e  to s u r v i v e  a r ab i e s  i n fe c t io n .  W i t h  t h i s  f ac t i n  
m i n d , t h e  d i s e a s e  e c o l o g i s t  s h ou l d  s t u dy n a t u r a l  s k unk p opul a ­
t i ons  a n d  s e e k  t o  e s t ab l i s h t h e  e c o l o g i c a l  f a c t o r s  w h i c h  may 
i n f l u e n c e  r e s i s t anc e .  F i e l d  s t ud i e s  have s amp l e d  s t r i p e d 
p o pul a t i o n s  ln t he w i l d  i n  o r d e r  t o  l oc a t e  r ab i e s  s e ro p o s i t i v e  
an i m a l s  ( T ab l e  5 0 ) . T h e s e  s t u d i e s  h a v e  s hown t h a t  b e tw e e n  
T ab l e  4 9 .  Lab o r a t o r y  s t ud s on the  a n t i b o d y  r e s pons e o f  s t ri pe d  s kunk s t o  r ab i e s  vi ru s 
i n ocul at i on .  
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T ab l e  5 0 . S ku n k s  w i th r ab i e s  s e rum n e u t ra l i z i n g  a n t i b o d i e s  
i n  n a t u r a l  p op u l a t i o n s . 
Numb e r  o f  s ku nk s  
S e ro - P e r c en t a g e  
A r e a  T e s t e d p o s i t i v e  s e r o p o s i t i v e  S o ur c e  
A r e a s  w i th a 4 3 a i 1 4 . 5  T i e rk e l 
r e c e n t  h i s  t o ry 1 9 5 9 : 1 9 8  
o f  f ox r a b i e s  
o u tb r e a k s  
Al ab ama 
f o x  e p i z o o t i c  5 3  a 0 0 S ik e s  1 9 6 2 : 
a r e a 1 0 4 7 
f o x  e n z o o t i c  3 5 a 0 0 I f  
a r e a  
r ab i e s - fr e e 1 2 a 0 0 1 !  
a r e a 
I l l i n o i s  1 2 0b 2 1 . 7  V e r t s  1 9 6 7 : 
1 5 7 
A r i z o n a  z o o b 1 3  6 .  5 US DHEW 1 9  7 1  
F l o r i d a  s st 2 3 . 4 B i gl e r  e t  
a l . 1 9  7 3 :  
3 3 0 
T enne s s e e 4 l b 1 2 .  4 M ah on 1 9 7 3 : 
8 2  
I ow a  
s t r i p e d s kunk 8 2  4 5 5 4 . 9  N i e me y e r  
1 9 7 3 : 1 4 
s p o 1: t e d s ku n k  1 9  5 2 6 . 3  " 
a s p e c i e s  c omp o s i t i on o f  s ku n k s n o t  g i ve n .  
b s amp l e  c o n t a in e d on l y  s t r i p e d  s ku nk s . 
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0 and 5 5  p e r c e n t  o f  a s ku n k  p o pu l at i on may b e  an ima l s  w i t h  
p r i o r  e xp o s u r e  t o  t h e  r ab i e s  v i ru s . A c omb ine d e f f o r t  o f  
d e t a i l e d  f i e l d  s tud i e s  an d e xt e n s ive l ab o r at o r y  e xamina t i on 
o f  mat e r i a l  c o l l e c t e d  f r o m  w i l d  p o pu l at i o n s  may u l t im a t e ly 
c l a r i fy t h e  e p i z o o t i o l o g y  o f  s kunk rab i e s . Such c l ar i fi c a ­
t i o n  i s  c e rt a i n l y a l o g i c a l  f i r s t s t ep t o w a r d  c on t ro l  o r  
e l i m i n a t i o n  o f  rab i e s  amo n g  s t r i p e d  s kunk s . 
APPEND I X  E 
O P OS S UM  E C O L OG Y  
AP PEND I X  E 
O P OS SU�t E C O L O GY 
T h e  op o s s um i s  a v e ry c ommo n mamma l i n  T e nne s s e e . 
T h e  s p e c i e s  w a s  n o t e d  a s  a me mb e r o f  t he e a s t  T e nn e s s e e  
f aun a b y  W i n g  ( 1 9 4 0 : 3 1 1 ) . T h e  s pe c i e s  i s  known t o  r an g e  
t h rougho ut t h e  G r e at Smoky Mou nt a i n s  N a t i on a l  P a r k , b u t  i t  
i s  no t c ommo n a t  the  h i gh e r  e l e va t i o n s  ( L in z e y an d L i n z e y 
1 9 7 1 : 3 - 4 ) . 
T h e  o p o s s um c an inhab i t  a w i de v a r i e t y  o f  envi ron -
ment s .  Op o s s um s  do  s e em t o  p r e f e r  w oo d l an d  a re a s  ( F i t ch 
and S an d i d g e 1 9 5 3 : 31 2 , L i n z ey and L in z ey 1 9 7 1 : 4 ) . I n  Vi r g i n i a 
S tout an d S o n e n s h ine ( 1 9 7 4 a : 2 3 8 )  f ound t h a t  o p o s sum p o pu l a -
t i o n  d e n s i t i e s  we r e  h i  s t  in  f o r e s t e d �  no n - a gr i c u l tu r a l  
a re a s  and mo r e  m o d e r a t e o n  a g r i c u l tu r a l  l an ds . L l ew e l lyn 
an d D a l e  ( 1 9 6 4 : 1 2 1 )  r e p o r t e d  t h at op o s s um s  in M a r y l and ap -
p e a r e d  t o  pr e fe r  l ow ,  dens e wo o d l ands  ne a r  w a t e r  w i t h  o p en 
a r e a s  and c u l t i va t e d  l an d  b e i n g  the l e a s t s u i t ab l e . Opo s s um s  
c an l i ve i n  cul t i va t e d  a re a s ( Ve r t s 1 9 6 3 : 1 2 7 ) . N i e meye r 
( 1 9 7 3 : 1 9 )  fo un d o po s s ums mo r e  f r e qu e n t l y  in a g r i c u l tur a l  and 
s ub u rb an a re a s  t h an in w o o d e d  a r e a s  o f  I owa . 
Op o s s um s  a re omn i vo r o u s  t h e i r  f e e d i n g  h ab i t s an d 
c on s ume a w i  va r i e t y  o f  fo o d  i t em s . I n  g e ne r a l , o p o s sums 
e a t  i n s e c t s , r e p t i l e s , cul t iv a t e d  g r a in s  and s e e  , fru i t , 
b i r , b i rd e gg s , and a h o s t  o f  o t he r p l a nt and an i ma l  f o o d  
d s  1 9 4 5 : 3 7 0 - 3 7 1 , W i s e man a n d  H en d r i ck s on 1 9 5 0 : 
3 6 7  
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3 3 5 ) . Op o s sums �ay e a t  c ar r i o n ( Re yno l d s 1 94 5 : 3 6 9 , 
L o we ry 1 9 7 4 : 6 0 ) . Lay  ( 1 9 4 2 : 1 5 8 )  remarke d t h a t  an o p o s s um 
p opul a t i o n  w ou l d  r a re ly b e  l im i t e d  b y  a s ho r t a ge o f  d 
du e t o  t h e  g r e at d r s i ty o f  t h e i r  d i e t . 
L ay ( 1 9 4 2 : 1 5 2 )  no t e d  t h a t  o p o s sums ap p are n t l y  d o  n o t  
l ive l o n g  i n  t h e  w i l d . H e  s t a t e d  t hat d u r i n g  2 4  mon t h s  o f  
t r ap p i n g  o n l y  o n e  o f  t h e  5 9  r e c a p t u r e d o p o s s tw s  w a s  re t r ap p e d 
at  an i n t e r v a l  e x c e e d i n g  1 1  mon t h s , and c o n c lud e d  t ha t  the r e  
w a s  a rap i d  d i s a p p e a ranc e o f  young o p o s s um s  a e r  w e a n i n g  
wh i c h  s u g g e s t e d  a re l at i ve l y s h o r t  l i f e  s p a n  ( L ay 1 9 4 2 : 1 5 8 ) . 
I n  M a ry l and an adul t ma l e  was  c o n s i d e r e d  t o  b e  3 6  mont h s  o l d 
when l a s t  t r app e d , and a f e ma l e  w a s  t h o u g h t  t o  b e  z �  mon t h s  
o l d  wh e n  l a s t  c a p ture d ( L l ewe l l yn and D a l e 1 9 6 4 : 1 1 5 ) . B a s e d  
o n  r e t rap da t a  i n  V i r g i n i a , S t o u t  and S cn en s h i n e  ( 1 9 7 4 a : 2 4 1 )  
fo und th a t  fe mal e s  h a d  a g r e a t e r  me an l o n g e v i t y  ( 3 . 1  mon t h s )  
t ha n  ma l e s  ( 2 . 0  mon th s ) , and t h ey po s t u l at e d  t h at the rap i d  
t u rn o v e r  o f  t h e  o p o s s um p opu l at i o n  may h av e  r e s u l t e d  f r o m  
em i gr a t i o n . D a t a i nd i c a t e  t h a t  o p o s s um s  s ur v ive  mo r e  
t han t w o  y e a r s , a n d  on 16  p e r c ent  of  t h e  op o s s um s  c a p tur e d  
a s  j uve n i l e s  c a n  b e  a c c o un t  f o r  a f t e r  s i x m o n t h s  ( L l ew e l l yn 
and D a l e  1 9 6 4 : 1 1 7 ) . 
I n  favo r ab l e  a re a s  o p o s s ums a r e  ab l e  t o  l i v e  a t  r e l a -
t i ve l y  h i gh p o pu l a t i on d e n s i t i e s . i s  ab i l i t y  may t e  du e , 
i n  p a r t , t o  t h e i r  a l mo s t  unr e s t r i c t e d  d i e t  a n d  w i d e  ch o i c e  o f  
n e s t ing s i t e s . S t ud i e s  have  e s t i 8a t e d o po s s um p op ul at i on 
d e n s i t i e s  t o  b e  1 p e r  1 . 2 h a  ( H o lme s an d S an r s o n  1 9 6 5 : 2 9 0 ) , 
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1 pe r 1 . 6  h a  ( La y  1 9 4 2 : 1 5 1 ) , 1 p e r  8 h a  ( F i t c h  an d S and i d g e  
1 9 5 3 : 3 3 4 - 3 3 5 ) , 1 p e r  2 0  h a  ( S t out  a n d  S o n e n s h i n e  1 9 7 4 a : 2 3 8 ) , 
1 pe r 2 6  h a  ( Ve rt s  1 9 6 3 : 1 2 8 ) , and  1 p e r  6 5  ha ( N i e m e ye r 
1 9 7 3 : 3 3 ) . 
O p o s s um s  may h ave re l at i ve l y  s t ab l e  p opu l a t i o n s  d u e  
t o  o mn i vo r ou s  d i e t  and  l ar g e  r ep r o d uc t i ve c ap ac i t y . S t o ut 
an d S on en s h  ( 1 9 7 4 a : 2 3 8 - 2 3 9 )  d i d  no t e  t w o  p e r i od s  o f  
ab o v e  a v e r a g e  p o p ul a t i on d en s i t y  d u r i n g  t h e i r  s i x - y e a r  s tu dy 
i n  V i r g i n i a , b ut " t h e  t re n d  w a s  f o r  r e gu l a r  o s c i l l at i o n s  
dur i n g  t h e  y e a r s  o f  t h e  s t udy . "  S an d e r s o n  ( 1 9 6 1 : 2 6 )  un d 
a s h i ft i n  t h e  c a l cu l a t e d  p o p u l a t i on d en s i t y  f r o m  1 1 2  
o p o s s um s  p e r  k m2 durin g 1 9 5 7 t o  9 0  p e r  km2 du r i n g  1 9 5 8 . I n  
c e rt a i n a r e as , e s p e c i al l y i n  ma r g i n  h ab i t at s , s e v e re 
w i n t e r  w e a t h e r c au s e  w i d e s p r e ad mo rt al i t y ( Ho l m e s  an d 
Sand e r s o n 1 9 6 5 : 2 9 0 ) . T h e r e  may b e  a 5 0  p e r c ent  d r o p  i n  
p o pu l at i on dens i t y  dur i n g  t h e  w i n t e r  i n  s om e  p o pu l a t i on s  
( F i t ch and  S an d i d g e  1 9 5 3 : 3 3 4 - 3 3 5 ) . 
I n  g e n e r a l , o po s s ums a p p e a r  t o  den  and fe e d  a l on e , b u t  
a r e  t o l e r an t  o f  n e i g hb o r in g  o p o s s um s  ( Lay 1 9 4 2 : 1 4 9 ) . Opo s s um s  
m a y  h ave a w e l l - d h om e  r an g e  ln c e r t a in c i r cums t an c e s  
( H o l me s  and  S an d e r s o n 1 9 6 5 : 2 9 3 ) , b ut o t h e r  e v id en c e s ug ge s t s 
t ha t  t h e  home r an o f  t h e  o p o s sum i s  e x t re me l y  f l u i d  ( F i t ch 
and S h i r e r  1 9 7 0 : 1 7 8 )  and n o t  h i gh l y  d e ve l op ed ( L l ew e l l y n  
e 1 9 6 4 : 1 1 6 ) . T h e r e  appe a r s  t o  b e  a e a t  d e a l  o f  o v e r l  
amo n g op o s sum h o �e r an g e s  ( F i t c h  and S h i re r 1 9 7 0 : 1 7 4 ) a s  we l l  
a s  a l a r ge nu�b e r  o f  i t in e r a n t  opo s sums w i t h i n  a g i v e n  a r e a 
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( Lay 1 9 4 2 : 1 4 9 , L l ew e l l yn a n d  D a l e  1 9 6 4 : 1 1 6 ) . T he o p o s su m  
i s  n o t  a t e r r i t o r i a l  a n i m a l i n  t h e s en s e o f  vi g o r o u s ly d e ­
f e n d i n g  a p a r t i c u l a r  a r e a ( F i t c h and S an d i d ge 1 9 5 3 : 3 1 6 ) . 
S h i r e r and F i t c h  ( 1 9 7 0 : 4 9 9 )  e s t imat e d  t h e  " m i n imum h o me 
r an g e r '  o f  o p o s s um s  t o  ran g e  f r o m  2 .  2 h a  fo r a s ub a du l t ma l e  
t o  6 6 . 5  h a  fo r an adu l t  mal e .  The  h o me ran g e  o f  t h e  op o s sum 
has  b e e n  repo rt e d  t o  be  3 8 . 8  ha  ( V e r t s  1 9 6 3 : 1 2 8 ) , 1 4 . 2  ha  
( An d r e w s  an d F e r r i s  1 9 6 6 : 1 3 2 ) , 2 0  ha or  l e s s  ( F i t c h  and 
S and i d g e  1 9 5 3 : 3 1 9 ) , an d 4 . 6  ha  ( L ay 1 9 4 2 : 1 4 8 ) . Mal e s  a n d  
f e m a l e s  do n o t  s e em t o  o ccupy h ome ran ge s  o f  s i gn i f i c an t ly 
d i f fe r ent  s i z e ( F i t ch and S h i r e r  1 9 7 0 : 1 8 2 ) . 
Op o s s um s  d o  n o t  s e e m  t o  wan d e r  w i  l y  du r in g  t he i r 
l i ve s ( L l ew e l l yn and D a l e 1 9 6 4 : 1 1 8 ) . H o l me s  and S a nd er s o n  
( 1 9 6 5 : 2 9 5 ) found t h a t  s ome o p o s sums  s t a y e d  in t h e  g e n e r a l  
a r e a  o f  t he i r b i r t h . W i s eman and H e n d r i c k s o n  ( 1 9 5 0 : 3 3 6 )  
i n d i c a t e d  a ye a r l y mob i l i t y o f  b e t ween  0 . 4  km an d 0 . 8  km . 
� ie m e ye r ( 1 9 7 3 : 2 6 )  rep o r t e d t ha t  mo s t  adul t o p o s s ums ran g ed 
l e s s  than 1 . 2  km f rom t h e i r  i n i t i a l  p o i n t  o f  c ap tu r e . S om e  
o p o s s ums d o  s e em t o  mo ve c o ns i d e r a b l e  d i s t a n c e s . One o p o s s um 
w a s  r e t r ap p e d  1 1 . 3  km from a pr i o r  re l e a s e p o i n t  ( Reyn o l  
1 9 4 5 : 3 7 5 ) . Y ou n g  o p o s s ums , e sp e c i a l l y ma l e s , ma y wan r 
w i d e l y  and s e t t le i n  a r e a s  far removed fr om t h e i r  p l a c e s  o f  
b ir t h  ( Fi t c h  a nd S an d i d g e  1 9 5 3 : 3 2 1 , F i t c h  and S h i r e r  1 9 7 0 : 
1 7 9 ) , and s uc h  imm i g ra t i o n  i n t o r e c e� t l y  d e p o p u l at ed are a s  
may a i d  i n  r e tu r n i n g  o p o s sum p op u l at i o n s  t o  n o rm a l  l e ve l s  
( l me s  and S an d e r s o n  1 9 6 5  : 2 9 0 ) . 
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O p o s sums do n o t  h i b e rn at e  du r i n g  t he w i n t e r , b u t  
rema i n  i n  d e n s  fo r e x t e n d e d  p e r i o d s  o f  t im e  d ur i n g  h ar s h  
w e a t he r ( Re y n o l ds 1 9 4 5 : 3 7 6 , S h i r e r  and F i t c h  1 9 7 0 : 4 9 4 ) . 
Wint e r  i s  a t ime o f  h ar d s h i p f o r  o p o s s um s , a n d  p e r i o ds o f  
s e v e r e  c o l d  r e s u l t in l on g  p e r i o d s  b e twe e n  fe e d i n g  ( F i t c h  
and S and i d ge 1 9 5 3 : 3 2 7 ) . Many o p o s sums a r e  i n  c r i t ic a l  
c o nd i t i on b y  s p r in g  ( F i t c h  and  S h i r e r 1 9 7 0 : 1 8 2 ) . 
Opo s s um s  u s e a v a r i e ty o f  den  s i t e s  du r in g  t h e  y e a r , 
b u t  i n  t h e  w in t e r  th e y  p r e f e r  s t r aw s t ac k s  o r  und e r g round 
dens ( W i s eman and H end r i c k s on 1 9 5 0 : 3 3 2 ) . R e yn o l d s  ( 1 9 4 5 : 3 7 4 )  
r e p o r t ed mul t ip l e  oc cup an c y  o f  a s in g l e  d e n  b y  o p o s s um s  o f  
t s am e  s e x , b u t  n o  a s s o c i at i o n  w i t h o t he r  s p ec i e s . H o w e v e r ,  
S h i re r  an d F i t c h  ( 1 9 7 0 : 5 0 1 )  found dens  o c c up i e d  b y  b o t h  ma l e  
an d fema l e  op o s s um s  a s  we l l  a s  s imu l t an e o u s  u s a g e  o f  a d e n  
b y  a n  o p o s s u m  and a s t r i p e d  s kunk . 0 e n  g o o d  d e n  s i t e s  u s e d  
b y  o p o s s um s  a re a l s o us e d  b y  s uc h  an ima l s  a s  t he r e d 
racc o o n , w o o d ch uc k , and  s kunks  a l t h o u g h  t h e  u s a g e  ma y no t 
b e  c onc u r re n t  ( F i t c h  and S h i r e r  1 9 7 0 : 1 7 4 ) . 
T he o p o s s um no rmal l y  p ro duc e s  t w o  l i t t e r s  o f  young p e r  
y e a r , b u t  m a y  o c c a s i on a l l y  have t h re e  ( McManus  1 9 7 4 : 3 ) .  Th e 
r e p r o d u c t i v e  a c t i v i t i e s  o f  o p o s s um s  u s u a l l y  l as t  f r o m  l at e  
J anuary a n d  e ar l y  F eb r ua ry un t i l  e ar l y  fa l l , u s ua l l y  Au gu s t  
o r  S emb e r  ( L l ew e l l yn an d Da l e  1 9 6 4 : 1 1 8 - 1 1 9 ) . F i t ch and  
Sand i d  ( 1 9 5 3 : 3 2 8 � 3 2 9 ) n o t e d  t wo b r e e d i n g  s e a s on s  among  
o p o s s ums i n  K an s a s  w i t h  t fi r s t  l i t t e r  us u a l l y  b o rn i n  
March and t h e  s e c ond l i t t e r  c o m ing i n  Jun e . I n  M i s s ou r i  
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Reyno l d s ( 1 9 4 5 : 3 6 4 )  r e p o rt e d  t h a t  t he o p o s s um b r e e d i n g  
s e a s o n  l a s t e d a p p r o x i m a t e l y f ro m  t h e  f i r s t o f  F e b ru a r y  t o  
t h e  f i r s t  o f  S e p t e mb er .  Mo s t  ma l e s  p r o b ab l y  g iv e  b i r t h  
t o  at  l e a s t  o n e  l i t t e r  dur i n g  t h e  b r e e d ing s e a s o n  ( H o l me s  
and S and e r s on 1 9 6 5 : 2 9 0 ) . � i e me y e r ( 1 9 7 3 : 3 3 )  f o un d  t h a t  8 5  
p e rc en t  o f  a du l t  fem a l e s  p ro d uc ed l i t t e r s . N o rm al l y the  
who l e  p o pu l a t i on inc l ud i n g  young o f  t h e  p re c e d i n g  ye a r  t a k e  
p a rt i n  b re e d i n g  ac t i vi t i e s  dur in g  t h e  e a r l y  s p r i n g  ( F i t c h  
a n d  S an d i d g e  1 9 5 3 : 3 2 8 ) . Y o u n g  o p o s s ums r e m a i n  i n  t he pouch  
f o r  a p p r o x i mat e ly 90  to  1 0 0  d a y s  ( L ay 1 9 4 2 : 1 5 4 ) . Th o s e  
y oun g o f  t he f i r s t l i t t e r  w h i c h  su rvi ve b e c o m e  i n d e p e n d e n t  
i n  e a rl y  summe r ,  us ua l l y a b o u t  l a t e Ma y o r  e a r l y  Jun e , an d 
memb e rs o f  t h e  s e c o nd l i t t e r  n o rm a l l y  b e c ome i n d ep e n d en t  i n  
t he e a r l y  fa l l  ( F i t ch an d S an d i d g e 1 9 5 3 : 3 2 8 - 3 3 0 ) . 
Al t hou o p o s s um s , l i k e  a l l  mamm a l s ,  a r e  s u s c e p t i b l e  
t o  rab i e s , t h e r e  s e em s t o  b e  a v e r y  l ow inc i d e n c e  o f  t h e 
d i s e a s e  in t he s p e c i e s .  T h e  o c cu r r e n c e  o f  r ab i d  o p o s sum s  
app e a r s  t o  b e  s p or a d i c  and  t h e r e  a re n o  c on rme d r e p o r t s  
o f  r a b i e s  r e a c h in g ep i z o o t i c  p r o p o r t i o n s  amo n g  o po s s um s . 
3 e tw e e n  1 9 5 5  a n d  1 9 7 6 t h e  ava i l ab l e  d a t a  s h ow t h a t  3 9  c a s e s  
o f  o p o s sum rab i e s  w e r e  re p o r t e d  i n  the Un i t  S t at e s  ( T a b l e  
5 1 ) . The s e ve n  r a b i d  op o s s um s  i n  T enne s s e e  w e r e  l o c a t e d  
p r ima r i l y  i n  m i d d l e  T e nne s s e e  w i t h  one  c a s e  i n  t h e  n o rt h ­
e a s t e rn p a r t  o f  the  s t a t e  ( F i g .  3 9 ) . 
L ab o r a t o ry wo rk on o p o s s um rab i e s  h a s  s ho wn t h a t  the 
s p e c 1 e s  i s  hi g h l y re frac t o ry to t he d i s e a s e  ( B e ame r et  a l . 
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T ab l e  5 1 . I nc i de n c e  o f  repo rt e d  op o s s u m  r ab i e s  c a s e s  i n  
t h e  Uni t e d S t a t e s ,  1 9 5 5 - 1 9 7 6 . 
Y a ar 
1 9 5 5  
1 9 5 6  
1 9 5 7  
1 9 5 3 
1 9 5 9  
1 9 6 0  
1 9 6 1  
1 96 2  
1 96 3 
1 ?64 
1 9 65 
1 9 66 
1 9 6 7 
1 9 6 3  
196 9  
1 97 0  
1 97 1  
1 9 7 2  
1 9 7 3  
197 4 
1 9 7 5 
1 9 7 6  
T o t al 
Numb e r  o f  
repo rt e d  c as e s  I nc i d e nc e  by s t a t e  
2 Kansas 1 ,  M i s s o ur i  1 
1 Ke ntu c ky 
2 I l l i no i s  1 ,  w· e s t  V i rg i n i a  1 
2 M i s s o u r i  1 ,  P e nnsyl vani a 1 
6 I nd i ana 1 ,  M i s s o ur i  1 ,  Ne b r a s k a  2 ,  



















K e ntuc ky 1 ,  X i s s o u r i  1 ,  N e b ra s k a  1 
G e org i a  1 ,  I o wa 1 
:•l i s s o u r i  
C a l i fo r�i a 1 ,  � i s s o ur i  2 ,  T e nne s s e e  2 ,  
T e xas 1 
New Y o rk 1 ,  Okl ahoma 1 
N e br a s k a  1 ,  T e nne s s e e  J 
Indi ana 
C a l i fo rni a 1 ,  T ex a s  1 ,  i n i a  � 
Fl o r i da 
T e nne s s e e  1 ,  1H s c o ns i n  1 
Arkans a s  
* D at a not  a v ai l a b l e . 
S o ur c e : B a r r 1 9 6 3 : 6 4 ( 1 9 5 5 - 1 9 6 0 ) ; US DHEK , C e n t e r  for  






P i g .  3 9 . Op os s um r ab i e s  in  T e nne s s e e , 1 9 4 6 - 1 9 7 6 . Map s how s the s e ve n  c o unt i e s  f r om 
wh i ch r a b i d  op o s s ums  we re repo r t e d . L e t t e rs d e s i gn a t e  t h e  ye ar in whi ch t he c a s e  
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1 9 6 0 : 5 1 0 , B a rr 1 9 6 3 : 6 6 - 6 7 , C o n s t an t i n e  and W o o d a l l 1 9 6 6 : 2 8 ) . 
Op o s sums  c an app a r e n t l y  wi t h s t a nd l ar g e  i n o cu l a t i o n s  o f  
r ab i e s  v i rus w i t h o u t  d ev e l o p i n g  c l i n i c a l  r ab i e s  ( B e am e r  
e t  a l . 1 9 6 0 : 5 1 0 ) . S i ke s and T i e rk e l  ( 1 9 6 2 :  2 7 1 )  d e mo n s t r a t e d  
t hat t he numb e r  o f  �ILD s o o f  a s t re e t  rab i e s i s o l a t e  n e c e s s ar y  
t o  k i l l  h a l f t he an ima l s  i n  c o n s p e c i fic  g r ou p s  amo n g  s e v e r a l  
s p ec i e s w a s  l e s s  t h an f i v e  f o r  f o xe s , 5 0 0  f o r  s k unk s , 1 , 0 0 0 
fo r racc o on s , and over  8 0 , 0 0 0  f o r  o p o s s ums . T h i s  r e s i s t anc e 
o f  o p o s sums  t o  r ab i e s  i s  c o n s i d e r e d  t o  b e  a n a t u r a l  r e s i s t anc e 
rathe r t h an an e ff ec t i ve immune r e s p on s e  a ft e r  in c t io n  
( B a rr 1 9 6 3 : 6 6 ) . One  p o i n t  t o  c o n s i d e r  i s  t h at t he o p o s sun , 
a s  a memb e r  o f  t he g e nus  D id e lph i s , h a s  a b a s a l  me t ab o l i c  r a t e 
Khi c h  i s  amon g t h e  l ow e s t r e c o rd e d  fo r mamm a l s  U!c:-.1anus 1 9  7 4 :  
2 ) , and i t  has  b e e n s u g g e s t e d  t h a t  a d e c r e a s e d  me t ab o l i c  r a t e  
in a r ab i e s  h o s t c o ul d  de l a y  v i rus  p ro p a g a t i o n  and po s s ib l e  
inc r e a s e t h e  c h an c e s  fo r s u r v i v a l ( E nr i gh t  e t  a l . 1 9 6 8 : 1 1 1 6 ) . 
F o r  a s ho r t - l i v e d  anim a l  s u c h a s  t he o p o s s um , any f a c t o r  
wh i c h  r e s u l t e d  i n  a n  e xt e n d e d  i n c ub at ion p e r i od m i g h t  
v i r t u a l l y  e l i m in at e t h e  c l i n i c a l  d i s e a s e  i n  t h e  s p e c i e s . 
O p o s s u m s  wh i c h  do  d e ve l o p r a b i e s can  s h ow b o t h  t h e 
c l i n i c a l  s i gn s  o f  dumb o r  fur i o u s  rab i e s . B a r r  ( 1 9 6 1 : 6 1 ) 
s t at e d t h a t  r ab i d  o p o s s um s  i n  h i s  s t ud y  s h ow e d  onl y t h e  s i  s 
o f  dumb r ab i e s , and s h owe d n o  t en dency t o  b i t e  o r  b e h av e  
a g g r e s s iv e l y . H e  a l s o  s u g g e s t e d  t h a t  rab i d  wi l d  o p o s su ms 
would h av e  o n l y a s l i gh t  p o s s i b i l i t y o f  t r ans m i t t ing  t h e  
d i s e a s e  t o  o t h e r  w i l d  an i�al s .  C on s t an t i n e  ( 1 9 6 7 a : S l )  
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report e d  t h at two o f  t h re e  o p o s s ums wh i c h  d i e d  o f  r ab i e s  
s how e d  s i g n s  o f  p a r a l yt i c , o r  dumb , r a b i e s  and  t he t h i rd 
demon s t r at e d  s i gn s  o f  b o t h  fur i o u s  and p a r a l y t i c  r ab i e s , and 
h e  n o t e d  ( C ons t an t i n e  1 9 6 7 a : 2 5 )  t h a t  the  l e n g t h  o f  c l i n i c a l  
i l ln e s s , o r  morb i d i t y  dura t i on , amo n g  o p o s sums w a s  i mp r e s ­
s ive l y  l o n g . 
I n  a d d i t i o n  t o  t h e i r  i nn a t e  r e s i s t anc e ,  o p o s sums c an 
a l s o  p r o d uc e  S N  ant i b o d i e s  wh e n  i n f e c t e d  b y  t h e  r ab i e s  v i ru s . 
B a rr ( 1 9 6 1 : 5 9 - 6 0 )  demo n s t r a t e d  t h a t  t h r e e o f  1 7  ( 1 7 .  6 pe r c en t ) 
o p o s s ums ino c u l a t ed w i t h  r ab i e s  v i ru s  d e ve l op ed SN ant i b od i e s  
a n d  d i d  n o t  d e ve l op c l i n i c a l  r ab i e s . T h e s e  ant i b o d i es w er e  
p re s e n t  as  e a r l y  a s  3 9  d a y s  p o s t - i n o c u l a t i on and i n  two  c a s e s  
rab i e s  an t i b o d i e s  w e r e  s t i l l  p re s ent  a t  t h e  t er m i n at i o n  o f  t he 
s t ud y  ( 9 2  and 9 8  d a y s  p o s t - i n oc ul a t i on ) . T h e  t h i r d  opo s s um 
h ad a l ow rab i e s ant i b o dy t i t e r  o n  p o s t - i n o cul a t i on d a y  7 8  
and w a s  s e ro n e g at i ve o n  p o s t - i n o c u l at i on d a y  9 8  ( B ar r  1 9 6 1 : 
8 1 ) . O f  t h e  1 4  opo s sums wh i c h  d i d  n o t  d e v e l o p  SN a n t ib od i e s , 
four  d e ve l o p e d  c l i n i c a l  r ab i e s  and 1 0  rema i n e d  he a l t h y  ( B ar r  
1 9 6 1 : 6 0 ) . H e  c o n c l u d e d  t h a t  o po s s um s  c an r e s i s t  p o t e nt i a l l y  
l e t h a l d o s e s  o f  r ab i e s  v i rus  w i t h o ut d e v e l o p i n g  S N  a n t ib o d i e s  
and  o n l y  a mi n or i ty o f  o p o s s ums exp o s e d  t o  t he v i ru s  deve l o p  
sub l e t h a l . immu n i z  g in f e c t i o n s . 
Wh i l e l es s  t h an 2 0  p e rc en t  o f  t he op o s s u ms e x p o s e d  t o  
r ab i e s  may  f o rm S N  an t i b o d i e s , s om e  f i e l d  s t ud i e s hav e f o und 
::ab i e s s e ropo s i t i ve opo s sums in w i l d  po pu l at i o n s  ( T ab l e  5 2 ) . 
The ? e rc ent a g e  o f  r ab i e s  s e rop o s i t ive o p o s s ums app e a r s  t o  b e  
3 7 7  
T ab l e  5 2 .  Op o s s ums w i t h  r ab i e s  s e rum n e u t ra l i z i n g  a nt i ­
b o d i e s  i n  n a t ur al p op u l at i on s . 
;{umbe r  
Ar e a  t e st e d  
A r e a  w i th a 
rec e n t  h i s to ry 1 3 5 
o f  fox r ab i e s  
Al abar.1 a  
f o x  e p i z o o t i c  7 J 
ar e a  
f o x  + .  e n z o o c. lC 
are a li2  
rab i e s  f r e e  
a r e a  1 2  
Ge o rg i a  * 
I l l i no i s  1 4J 
?l o r i d a 9 J  
I owa 3 4  
o f  O P O S S Um S  
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1 . 2  
S o u r c e 
T i e rk e l  
1 9 5 9 a 1 98 
S ik e s  
1 9 6 2 : 
1 047 
sc .�n;:Jl 
1 9 67 :  54 
V e r t s 
1 9 6 7 a 1 5 6  
B i g l e r  e t  
a l  1 9 7 J a  
3 2 9 - J JO 
N i em e y e r 
1 9 7 3 1 1 4 
a s cWDS = S ou t h e a s t e rn C o op e r a t iv e  W i l d l i fe D i s e a s e  
S t udy . 
* D a t a  no t av ai l ab l e .  
3 7 8  
l ow ,  and i t  i s  p o s s ib l e  t o  c o n c l ud e  t h a t  the  o p o s s u m  i s  n o t  
i nvo l v e d 1 n  t he w i l d l i fe r ab i e s  c y c l e  ( N i e me ye r  1 9 7 3 : 4 9 ) . 
P e rh a p s  f o r  t h i s  r e a s on t h e  op o s s um h a s  b e e n e xc l ud e d  f r o m  
s o m e  rab i e s  f i e l d  s t ud i e s . H ow ev e r ,  i t  i s  in t e r e s t in g  t o  
n o t e t ha t  t h e  op o s sum ful f i l l s  many o f  t he c r i t e r i a  a s s o c i at ed 
w i t h a r e s e r v o i r  s p e c i e s . T h e  s pe c i e s  h a s  an inna t e  r e s i s t ­
an c e  t o  t h e  d i s e a s e , b ut o p o s sums c an c o n c e i v ab l y  t r an s m i t  
r ab i e s  t o  o th e r an i ma l s e sp e c i a l l y  i f  t h e  s e ve r a l  n onb i t e  
m e t h o d s a r e  c on s i de r e d .  T h e r e fo r e , t h e  s p e c i e s wh i ch l iv e s 
i n  p r o x im i t y  t o  man an d the  m a j o r  rab i e s h o s t s  s h o ul d b e  
inc l u d e d  in any s e r o l o g i c a l  s ur ve y  a ime d at d e t e rm i n i n g  t h e  
e c o l o gy o f  r ab ie s  i n  w i l dl i fe popul a t i on s . 
AP P END I X  F 
RAL CAT E CO L O GY 
APPEN D I X F 
FE RAL C AT E CO LO GY 
The  c a t  ( Fe l i s  dome s t i c a )  h a s  a l ways  � a l ke d a t h i n  
l in e  b e tw e en t he r o l e  o f  a d e p e n d e n t  h o us e  p e t  and a s e l f ­
su f f i c i e nt pre dat o r .  Wh i l e  t h e  t e rm fe r a l  t e c hn i c a l l y 
me an s  w i l d , un t am e d ,  o r  s av a g e , t h e  ��-or d  can  b e  us e d  t o  
r e f e r  t o  t h o s e me mb e r s  o f  d ome s t i c a t e d  s p e c i e s  wh i c h  fee d  
and r e p r oduc e indep enden t l y  o f  man . C a t s  a r e  c om mo n  in 
ma ny rura l a r e a s  o f  T enn e s s e e . Wh i l e  t he s e  m ay b e  e i t h e r 
ral  o r  t ru e  hous e pe t s , t h e  c a t s wh i c h  canno t b e  a s s i gn e d 
t o  e i t h e r  c a t e g o r y  may b e  c a l l e d  fre e - ro am i n g . 
The r e  a r e  v e ry l i t t l e  d a t a o n  t h e  e c o l o gy o f  a l  
c at s . An drew s and F e r r i s ( 1 9 6 6 : 1 3 2 )  d e t e r m i ne d  t h a t 2 3  o f  
2 9  c a t s  on t h e i r  1 , 0 3 6  ha s tu dy ar e a  i n  s out h e a s t e rn I l l in o i s  
w e r e  f e ra l , b u t  t h e y  h a d  i n su f f i c i ent dat a t o  me a s ur e  h o m e  
r an g e  s i z e  o r  h a b i t a t  p r e r e n ce s . How ev e r , t h e y  n o t e d  
t h a t  t he g e n e ra l p at t e rn o f  c a t  c ap t ure s i n d i c a t e d  t h a t  
t he s e  c at s  1 1 p re fe r r e d  op e n  f i e l d s , e s p e c i a l l y  t h os e a l o n g  
the  ma j o r  s t r e a m s , r a t he r t h an wo o d l ands . "  F e r a l  c a t s w e r e  
t r ap p e d  on t h e  S avannah R i v e r P l an t  a re a  i n  S o u t h  C a r o l i n a  
�h i c h  wa s ma i n l y  f o r e s t e d  wi t h  a b a n d o n e d  fa rm l an d  und e r g o i ng 
s uc c e s s i o n  t o  wood l a n d  (Wo o d  and Odum 1 9 6 4 : 5 4 4 ) . T h e  p r e s enc e 
o f  f e r a l  c a t s  i n  w o o d e d  a re as w a s  al s o  n o t e d  by G i l l ( 1 9 7 5 : 7 8 )  
and E r r in g t o n  ( 1 9 3 6  : 6 4 ) . G i l l  ( 1 9 7 5 : 7 5 )  s t at e d  t hat  c a t s may 
38  0 
3 8 1  
s e a rc h  f o r  p r e y  o v e r  d i s t an c e s  o f  8 t o  1 2  km . T he fo od 
hab i t s  o f  r a l  c a t s a re d i s c u s s e d  b y  Mc Murry and S p e r ry 
( 1 9 4 1 : 1 8 6 ) , T on e r ( 1 9 5 6 : 1 1 9 ) , C o man and B runn e r  ( 1 9 7 2  : 8 5 1 ) , 
and D ou c e t  ( 1 9 7 3 : 5 9 1 ) . 
P r e s umab l y  r a l  c a t s  a re p l a gu e d b y  d i s e a s e s  an d 
p a ra s i t e s  s im i l a r  t o  t h o s e wh i c h  a f fe c t  o the r w i l d  F e l i d a e . 
F r o m  a human p e r s p e c t i ve o n e  o f  t h e  mo s t  s i  i f i ca n t  d i s e a s e s  
o f  dome s t i c c a t s  i s  r ab i e s . From  the t ime o f  t h e  e a r l i e s t  
n at i o n a l re c o rd s  in 1 9 5 3 , rab i d  c a t s  have o c c ur re d  a t  a 
mod e r a t e  but  p e r s i s t en t  l e ve l ( Vau ghn 1 9 7 5 : 1 4 0 ) . F r om 1 9 5 3  
t h r o u gh 1 9 7 5  a l mo s t  6 , 0 0 0  c a s e s  o f  c at r ab i e s  w e r e  r e p o r t e d  
i n  t h e  Un i t ed S t at e s ( USDHEW 1 9 7 6 b : 9 ) . Du r in g  t h i s  p e r i o d 
t he numb e r  o f  r ep o r t e d  rab i e s  c a s e s  amo n g  d o g s , fox e s , s k un k s ,  
and b a t s c h an g e d  d r a s t i c a l l y ,  b ut t he numb e r  o f  rab i d  c a t s  
d e c r e a s e d  g r a du a l l y  f r om 5 3 8  c a s e s  in 1 9 5 3  t o  1 0 4  c a s e s  i n  
1 9 7 5  ( U S DHEW 1 9 7 6 b : 9 ) . 
Rab i d  c a t s p r e s e n t  a s i gn i f i c an t  h e a l t h  h a z ar d  t o  
human s (Vau ghn 1 9 7 5 : 1 4 0 - 1 4 1 , U S D H E W  1 9 7 6 b : 2 ) .  P r a t h e r  e t  a l . 
( 1 9 7 5 : 4 8 )  s t a t e d  t h a t  rab i d  c a t s mak e  s ud de n , une xp e c t e d , and 
unp rovo k e d  a t t ac k s  on p e o p l e , and t he s e  a t t ac k s  a r e  o f t e n  
fro m t�e r e a r  and c au s e  d e e p  p unc tu re w o und s . T h e y  a l s o  
n o t e d  t h a t  rab i d  c a t s  w e re invo l v e d i n  m u l t ip l e  human c on t a c t s 
mo re qu en t l y  th an d o g s  ( P ra t h e r  et a l . 1 9 7 5 : 5 1 ) . The 
b e hav i o r  o f  r ab i d  c at s  may v a ry , but  t h e y  a re u s ua l l y  
ext r e me l y  v ic i o u s  ( T i e rk e l  1 9 5 9 : 1 8 7 ) . 
3 8  2 
L i t t l e  i s  kn own ab o u t  t h e  e p i z o o t i o l o gy o f  c a t  r a b i e s , 
and i t  i s  o ft e n a s sume d t h a t  c a t s a r e i n f e c t ed b y  t h e  mo s t  
v i s i b l e  r a b i e s  ho s t  in the  a re a .  C a t s  cou l d  a l s o b e  i n fe c t e d 
a s  t h e y  p r e y  up on a l e s s  v i s ib l e  rab ie s r e s e rv o i r  s p e c i e s  
(Vau ghn 1 9 7 5  : 1 4 7 - 1 4 9 ) . P r a t h e r e t  a l . ( 1 9 7 5 : 4 7 ,  5 0 )  not  
that  c a t rab i e s  c a s e s  in  Fl o r i d a  w e r e  m o r e  c ommo n  in t h e  
l at t e r  h a l f o f  t h e  y ea r  w i t h  a p e ak i n  Nov e mb e r , and t h e y  
p o s t ul at e d  t h a t  c a t r a b i e s  in t h e  s umme r m i g h t  b e  r e l a t e d  t o  
r ab i e s  c a s e s  amo n g  b a t s  wh i ch a l s o p e ak d ur in g th a t  t ime . 
C at rab i e s  c a s e s  u s u a l l y  o c cur s p o r ad i c a l l y , b u t  s ma l l  o u t ­
b re ak s  o f  rab i d  c a t s  have  o c c u r r e d  i n  Ar i z o n a  and Ma i n e , 
p re s umab l y  as a r e s u l t  o f  e xp o s u r e  t o  rab i d  w i l d l i fe (Vau ghn 
1 9 7 5  : 1 4 8 ) . 
F e r a l  o r  fr e e - r o am i n g  c a t s  s e e m  t o  b e  r o u t i n e ly e x ­
c l ud e d  f r o m  f i e l d  s t ud i e s  o n  wi l d l i  rab i e s  (Mahon 1 9 7 3 : 
4 1 , 4 3 , 7 6 ,  N iem e y e r  1 9 7 3 : 1 2 ) . Th i s  m ay b e  b as e d  en t he fac t 
tha t s e r op o s i t i ve c a t s  c ou l d  have  r e c e i v e d  a r a b i e s  vac c i n a ­
t io n  and t h e  r ab i e s  ant i b o d i e s  mi ght n o t  r e f l e c t  t h e  c i rcul a ­
t i on o f  t h e  v i rus  in t he wi l d .  H ow e ve r , Vaughn ( 1 9 7 5 : 1 4 0 )  
s t a t e d  t h a t  r a b i e s  vac c i n a t i on s  a r e in f re q u e n t l y  u s e d  among  
c a ts . Dur i n g  1 9 7 5  o n l y  3 3 , 7 1 4  c a t s  w e r e  v a c c i n at e d  a ga i ns t 
rab i e s  i n  the  s t a t e  o f  T e nne s s e e  a s  op p o s e d  t o  4 1 1 , 5 1 5  d o g s , 
a n �  4 3  p e r c en t  o f  the  c a t  va c c i na t i on s  o c c ur r e d in t he fou r 
c ount i e s  w i t h  l a r g e urb an p op u l at i o ns ( T e nn e s s e e  pa r t me n t  
o f  P ub l i c  H e a l t h  1 9 7 6 : 1 7 ) .  The r e _ r e , t h e  ave r a g e  numb e r  o f  
c a t s v ac c inat e d  in the  o t h e r 9 1  c oun t i e s  wa s o n l y  1 9 0 , an d 
3 8 3  
t he s e  v a c c i n a t e d  c a t s  may n o t  b e  t h o s e  fre e t o  w a n d e r  t h e  
f i e l d s a n d  wo o d s  o f  rur a l  a re a s . C on s i d e r i n g the s e  c i rc um ­
s t an c e s , i t  w o u l d  s e em r e a s onab l e  t o  i n c l ud e  f re e - ro am in g  
c a t s c ap tur e d  away fro m  hum an dwe 1 1  i n g s  in f ie l d  i nv e s t  i g a ­
t i ons  o f  w i l dl i rab i e s . 
APPENDI X G 
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K e y  t o  tnap s ym bo l s  
* =  d a t a  no t av a i l a b l e 
D o g  1 Fox 
r a b i e s  r a b i e s  
c a s e s  c a s e s  
S k unk 1 •r o t a l 
r a b i e s  ra b i e s  
c a s e s  c a s e s  
I nc i d e nc e  o f  r a b i e s  i n  t h e  
s t u d y  r e g i o n  ( T e nn e s s e e  
c o unt i e s  o n l y ) . 1 9 1}6 -
--� _______ 1_(�/ 4�· 2____ ____ __ 
!� o n  
s t url y  
a r e a  
c a s e s  
646 
J J  
C o w  JL� 
Fox 9 
S k unk 
Bat 
U t h e r  1 1  
•r o t a l ? J J  
S t u d y  
a r e a  
lc c a s e s% 
8 8  J J  6 0  
4 6 1 1  
5 1 2  2 2  
1 4 7 
2 
5 5  
T o t a l  
cases---;r 
6 ? 9  8 6  
3 9  5 
46 6 
1 J  2 
? 8 8  
F i p; ,  4 0 .  I nc i d e nc e  o f  l a bo rat o ry c o nf i rm e d  r a b i f� S  among t h e  m a j o r  a n i m a l  c a t eg o r i e s  i n  
t h 0  s t u d y  r e � i o n  ( T e n ne s s e e  c o unt i e s  o nl y ) , 1 94 6 - 1 949 . T h r e e  c o unty s t udy ar e a  s h o wn i n  
h e avy o ut l l ne . 
5 0  km 
K ey to map symbo l s  
Dog Fox 
rabi e s  rabi e s  
cas e s  c a s e s  
Skunk T o tal 
rabi e s  rabi e s  
c as e s  c a s e s  
0 = no rab i e s  c as e s  
I nc i d e nc e  o f  rabi e s  i n  the 
�j;ygy�r§g_iQn� 195Q--:-J253 
Non-
study S t udy 
area are a Total 
c a s e s  � c a s e s  % c a s e s  % 
Dog 506 77  4 8 0  5 1 0  7 7 
Cat 3 3  5 - 3 3  5 
C ow 47 7 1 2 0  48 7 
Fox 65 1 0  - 65 1 0  
Sk unk 1 * - 1 * 
Bat 
Other 3 * - 3 * 
'r o tal 655 5 6 6 0  
* • l e s s  than 0 . 5  p e rc e nt 
F . 4 1 ,  I nc id enc e o f  l aboratory c on f i rm e d  rabi e s  among t h e  ma j o r  animal c a t ego r i e s  i n  
t h e  3 0 c o unty study r eg i on, 1 9 5 0 - 1 9 53 . Th r e e  c o unty study area shown i n  h eavy out l ine . 




K e y  t o  map s ym bo l s  
Dog Fox 
rab i e s  rab i e s  
c a s e s  c a s e s  
S k un k  T o t a l  
ra b i e s  r a b i e s  
c a s e s  c a s e s  
0 =  n o  rabi e s  c a s e s  
I nc i d enc e  o f  rabi e s  i n  t h e  
s t u dy r eg i o n ,  1954- 1957 
N o n-
s t udy S t udy 
a re a  a r e a  T o t a l  
c as�s % c as e s  % c a s e s  % 
Dog 7 7  3 2  2 3 3  79 32 
C at 1 6  7 - 1 6  6 
C ow 3 1  1 3 - 3 1  1 3  
Fox 1 1 3  47 4 67 1 1 7 48 
S kunk 
Bat 
Oth e r  2 1 - 2 1 
T o t al 2 39 6 245 
F i g . 4 2 . I nc i d enc e o f  l abo rat o ry c on f i rm e d  rab i e s  amo ng t h e m a j o r  a n i ma l  c a t eg o r i e s  i n  
th e J O c o unty study regi o n ,  1 954-1 9 5 7 . T h r e e  c o unty s t udy a r e a  shown i n  h e avy o u t l i ne . VI 
co 
"-l 
K ey to map symbo l s  
Dog Fox 
rab i e s  rabi e s  
c a s e s  c a s e s  
Skunk 'r o t al 
rabi e s  rab i e s  
c as e s  c a s e s  
0= no rab i e s  c as es 
I nc i denc e o f  rabi e s  i n  t h e  
study regi on,  1 258- 1 96 1  
Non-
s tudy S tudy 
area are a Total 
� c as e s  % c a s e s  % c as�s � 
Dog 5 1 1 3  - 5 1 1 3  
C a t  1 7  4 - 1 7  4 
C ow 7 3  1 8  - 7 3  1 8  
Fox 246 62 - 246 6 2  
Skunk 3 1 - 3 1 
Bat 
O t h e r  7 2 - 7 2 
T o t al 397 0 3 97 
F ig . 4 3 .  I nc i d enc e o f  l aboratory c onf i rmed rab i e s  amo ng t h e  ma j o r  animal c a t ego r i e s  i n  








Key t o  map symbol s  
Dog Fox 
rabi e s  rab i e s  
c a s e s  c as e s  
Skunk Total 
rab i e s  rab i e s  
c as e s  c a s e s  
0= n o  rabi es c as e s  
Inc idenc e o f  rabi e s  i n  th e 
study reg i o n ,  1 96 2 - 196 5 
No n-
s tu dy Study 
area area  Tota l 
c a s e s  % c a s e s  % c a s e s  % 
27  5 8 3 3 5  5 
2 2  4 7 J 29 4 
8 0  1 5  J J  1 4  1 1 3  1 5 
Fox 384  73 1 8 8  7 9 57 2 74 
Skunk LJ. 1 - 4 1 
Bat 3 1 - J 1 
Oth e r  9 2 3 1 1 2  2 
T o t a l  529  239  768  
. 4 4 . I nc i d enc e o f  l a bo ra t o ry c onfi rm e d  rabi e s  among t h e  ma j o r  animal c at eg o ri e s  i n  











Key to  map s ym bo l s  
Dog Fox 
r ab i e s  rabi e s  
c as e s  c as e s  
S k unk T o t a l  
rabi e s  rabi es 
c a s e s  c a s e s  
0 =  n o  ra bies  c a s e s  
I nc i d enc e o f  rabi e s  in th e 
st udy reg i o n ,  1966- 1 969 
Non-
s t u dy Study 
area are a To tal 
c a s es % c a s e s  % c a s e s  % 
2 2  4 4 1 0  2 6  5 
2 9 6 - 2 9 5 
1 0 1 1 9 3 7 1 04 1 8  
3 2 5 6 2  1 2  2 9 3 3 7  6 0  
2 1  4 2 1  51 42 7 
8 2 - 8 1 
1 6  3 1 2 1 7  3 
T o t a l  5 2 2  4 1  563  
Fig . 4 5 . I nc i d e nc e o f  l aborat o ry c onf i rme d rabi es among the ma j or animal c at eg o r i e s  i n  




/\ __ },___ _s-� 1 �1 '1 ./- �2 6 , l_ _ _  L __ l __ j _, __..,-__! m - o 2 9  5 0 k m  �· 2 2 8  K e y  t o  map s ym bo l s  Fo x 
rab e s  ra b i e s 
c as e s  c a s e s  - -
S k unk ·r o t al 
r a b i e s  rab i e s 
c a s e s  c as e s  
\ - � � 0 = no ra b i e s  c a s e s ' o/ \( 0 /\ _  0 
0 
I nc i d e nc e  o f  ra b i e s  i n  
t h e  st udy r eg i o n ,  19Z-"-O __ 
Dog 
C a t  
Ha n-
s t udy 
a r e a  
c as e s  
4 
C o w  9 
Fo x 46 
S k u nk 1 0  
Ba t J 
O t h e r  
'r o t a l  7 2  
S t u d y  
6 - 4 5 
1 2  
64 





2 0  






1 2  
6 1  
1 8  
4 
F i g .  4 6 . I nc i d e nc e  o f  l a bora t ory c o n f i rm e d  ra b i e s  am ong t h e  m a j o r  a n i m a l  c at e g o r i e s  i n  
t h e  )0 c o unty s t ud y  reg i on ,  1 97 0 .  T h r e e  c o unty s tudy are a  s ho w n  i n  h e avy o ut l i n e , (A <.0 
1-' 
I - __ l _ _ _  L _L _ ___l --1 5 0  km _J* 0 J 1 6 
7 ---
�/-
0 1 1  Of2 
0 
�0 , 1  Of1 K ey t o  map sym bo l s  Dog Fox 
rab i e s  rab i e s  
c as e s  c a s e s  
S k unk T o t al 
ra b i e s  rab i e s  
c as e s  c as e s  
0 = n o  ra b i e s  c a s e s  
I nc i d e nc e  o f  rab i e s  i n  
t h e  s t udy regi o n 1  197 1 
No n-
s t udy S t udy 
are a area 'ro t al 
c a s e s  % c a s e s  /v c as e s -:;--
Dog 1 7 - 1 5 
Cat J 2 0  - J 1 6  
C ow 1 7 - 1 5 
Fox 5 J J  - 5 2 6  
S k unk 5 J J  J 7 5 8 4 2  
Bat - l 2 5 1 5 
Oth e r  -
To tal 1 5 4 1 9  
F i f; .  4 7. I nc i d e nc e  o f  laborat o ry c o nf i rmed rab i e s  am o ng the  ma j o r  animal c at egor i e s  i n  
t h e  J O  c ou nty s t udy reg i o n ,  1 9 7 1 .  T h r e e  c o unty s t udy area shown i n  h eavy o u t l i ne . VI 
<D 
N 
Key to map symbo l s  
Dog Fox 
ra b i e s  r a b i e s  
c a s e s  c as es 
Skunk 'l'otal 
rab i es rabies  
c a s e s  c as e s  
0 ;;:; no rab i e s  c as e s  
Inc id enc e o f  rabi e s  i n  
th e s tudy regign.  1_97� 
Non-
study udy 
area area Total 
case� c as e s  % c a s e s  % 
�./ 
� 
a I 1 
Dog 1 2 - 1 1 
Cat 
C ow 2 J 2 8 4 5 
Fox J 5 - J lJ-
Skun k  4 8  79  2 2  92 7 0  8 2  
Bat 5 8 - 5 6 
Oth e r  2 J - 2 2 
Total 6 1  2 L� 8 5 
Fig . 4 8 . I nc id enc e o f  laboratory c o nfirm ed ra b i e s  among the ma j or animal catego r i e s  i n  
t h e  J O c ounty study reg ion , 1 972 . Three c ounty study area shown i n  heavy 
outl ine . VI 
\.0 
v i  
5 0  km 
l: 
K e y  t o  map symbols 
Dog Fo x 
rab i e s  r a b i e s  
c a s e s  c a s e s  
S k u nk 'fa t a l  
rab i e s  ra b i e s  
c as e s  c as e s  
0 = no ra b i e s  c a s e s  
I nc i d enc e o f  ra b i e s  i n  
th e s t udy reg i o n ,  1 97 3  
Non-
s t udy S t ud y  
a r e a  a r e a  T o t a l  
c a s e s  % c ase s  % c as e s  % 
Dog 
C a t 
C ow 
Fox 1 
S k u nk 4 
Bat 
O t h e r  
2 0  
8 0  5 1 0 0 
1 
9 
1 0  
9 0 
----------------------
T o t a l  5 5 1 0  
f i g . 4 9 . I nc i denc e o f  l ab or a t o ry c o n f i rme d r ab i e s  amo n g  t h e  m a j or an i m a l c a te go r i e s  
in t h e  3 0  c o u n t y  s tu dy r e g i on , 1 9 7 3 ,  T h r e e  c o unt y  s t ud y  a r e a  s h own i n  h eavy ou t l i n e . (A <.0 
-"'" 
F ig , 5 0 . I nc i d enc e  o f  l a bo rato ry c onfi rm e d  rab i es 






O t h e r  
---
To tal 
K e y  to map sym bo l s  
Dog Fox 
r a b i e s  rabi e s  
c a s e s  c as e s  
lnmk 'l'o ta l  
rab i e s  rabi e s  
c as e s  c a s e s  
0= n o  ra b i e s  c as e s  
I nc i d enc e o f  rab i e s  i n  
th e s t u dy regio n ,  1 2Z!±__ 
No n-
s t udy S t ud y  
area area T o t al 




8 3  
1 7 
5 1 0 0  1 0  9 1  
1 9 
5 1 1  
t h e  ma j o r  animal c a t egor i e s  




_r-50  km 
D o g  
C a t  
Fox 
C o w  
S k unk 
Bat 
Ot h e r  
'l' o t a l  
K e y  t o  map s ym bo l s  
Do g F o x  
ra b i e s  r ab i e s  
c as e s  c as e s  
S k unk 'ro t a l  
rab i e s  ra b i e ::::: 
c a s e s  c as e s  
0 =  no ra b i e s  c a s e s  
I nc i de nc e  o f  ra b i e s  i n  
t h e  s tu dy reg i o n, .l2..Z.2_ 
N o n-
s t ud y  S t u d y  
a r e a  a r e a T o t a l  
c a s e s  % cases� c a s es fo 
2 1 00 - 2 67  
- 1 1 00 1 3 3  
2 1 3 
F ig . 5 1 . I nc i d e nc e  o f  l a bo rat o r y  c o n f i rm e d  ra bi e s  amo ng t h e  m a j o r  a n im a l  c at e go r i e s  




� �� L _� 











0 K e y  t o  map s ym bo l s  
Dog Fox 
r a b i e s  r a b i e s  
c as e s  c a s e s  
S k u nk l' o t al 
r a b i e s  rab i e s  
,_____ c a s e s  c a s e s  
0 =  no r a b i e s  c a s e s  
I nc i d e nc e o f  r a b i e s  i n  
t h e  s t u dy r eg i o n ,  1 97 6  
�'J o n-
s t udy S t udy 
a r e a  a r e a  'I'o t a l  
c a s e s  J0 c a s e s  
Dog 1 
C a t  
Cow 
Fo x 2 
S k unk 3 
Bat 1 
ut h e r  
T o t a l  7 
1 h  1 
2 9  1 
4 3  1 5  
1 4  
1 7  
6 
6 
c a s e s  
2 
3 





1 2  
7 5 
4 
F i g . 5 2 .  I n c i d e n c e  o f  l ab o r a t ory con fi rme d r ab i e s  am on g t h e  ma j o r  a n i ma l  c a t e g o r i e s  
i n  r h e  30 c o un t y  s t udy re g i o n , 1 9 7 6 . T h r e e  c o un t y  s t udy a r e a  s h own i n  he avy o ut l i n e . (A 
<.D 
- .J 
APPEN D I X  H 
RAB I H I S T O RY O F  JE F FE RS ON , COCKE , A1\ID G RE E NE 
COUNT I E S ,  TENNE S S EE , 1 9 4 6 - 1 9 7 6  
Tab l e  5 3 .  Rab i e s  :t i s t o r y  o f  J e ffe rs on C o un t y , T e nne s s e e . a 
Y e a r  Doe: Cat Cow ?ox S ku:Lk Other T o tal 
1 946 1/1* 0/ * 2/2* 0/ * 0/ * 0/ * 3/ 3 * 
1 9 47 1/1* 0/ * 0/ * 0/ * 0/ * 0/ * 1/ 1 *  
1 948 2/2 * 1 /  1 *  1/1* 0/ * 0/ * 0/ '� 4/ 4* 
1 949 2/2* 1 /  1* 0/ * 0/ * 0/ * 0/ * 3/ 3* 
1 9 5 0  0/1 0/ 0 0/1 0/ 0 0/0 0/0 0/ 2 
1 9 5 1 0/1 0/ 0 0/0 0/ 1 0/0 0/0 0/ 2 
1 9 5 2  2/2* 0/ 1 0/0 0/ 0 0/0 0/0 2/ J *  
1 9 5 3  0/1 0/ 0 0/0 0/ 0 0/0 0/0 0/ 1 *  
1 9 54b 0/2 0/ 1 0/0 0/ 1 0/1 0/0 0/ 5 
1 9 5 5  0/0 0/ 1 0/0 0/ 1 0/0 0/0 0/ 2 
1 9 5 6  1/2 0/ 0 0/0 0/ 0 0/0 0/2 1/ 4 
1 9 5 7  0/2 0/ 0 0/0 0/ 0 0/0 0/0 0/ 2. _  
1 9 5 8  0 /  * 0/ * oj * 0/ * 0/ * 0/ * 0/ 7 '--
1 9 5 9  0/1 0/ 1 0/0 0/ 0 0/0 0/1 0/ J 
1 9 6 0  0/0 0/ 0 0/0 0/ 0 0/0 0/0 0/ 0 
1 9 6 1  0/0 0/ 0 0/0 0/ 0 0/0 0/2 0/ 2 
1 9 6 2  0/3 0/ 0 0/J 0/ 1 0/0 0/1 0/ 8 
1 9 63 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ .g c 
1 9 6 4  0/J 0/ 0 0/3 0/ 2 0/0 0/0 0/ 8 
1 9 6 5  0/8 0/1 4  1 /J 8/3 0 0/0 0/4 9/5 9 
1 9 6 6  2/J 0/ 1 0/J 6/ 9 0/0 0/1 8 / 1 7  
1 9 67 2/3 0/ 2 0/J 2/ 6 0/0 0/2 4/1 6 
1 9 68 0/5 0/ 4 0/0 0/ 1 0/0 0/5 0/1 5  
1 9 69 0/2 0/ 8 0/0 0/ 0 0/0 0/1 0/1 1 
1 9 7 0  0/3 0/ ) 0/0 0/ 1 0/0 0/7 0/14 
1 9 7 1 0/5 0/ 2 0/0 0/ 0 0/0 0/4 0/1 1 
1 97 2  0/6 0/ 4 1/1 0/ J 0/0 0/2 1 /1 6 
1 9 7 3  0/5 0/ 7 0/0 0/ 1 5/5 0/2 5/2 0 
1 97 4  0/6 0/ 4 0/1 0/ 0 4/4 0/1 4/1 6 
197 5  0/5 0/ 7 0/1 0/ 0 0/0 0/0 0/1 3  
1 9 7 6  0/3 0/ 6 0/1 1/ J 0/0 0/2 1/1 5 
T o tal __u 2 __j_ fa* _2. 0 46 7 8 * b8* 2 3* 1 0* T7* 2 9 1* 
a D a t a  s hot• t h e  n umb e r o f  c o n f i rme d r ab i e s / c as e s / t he 
numb e r  of  a n i m a l s  exami ne e ,  1 9 4 6 - 1 9 7 6 . 
b s t a t e - w i d e  r ab i es va c c i n a t i on p r o g r am i ni t i a t e d .  
C T o t a l  b a s e d  en annual s t a t e  s u rama ry .  
* D a t a n o t  av a i l a b l e  o r  i n c o mp l e t e . 
3 9 9  
4 0 0 
T ab l e 5 4 . Rab i e s  h i s t or y  o f  C oc k e  C oun t y , T enne s s e e . a 
Y e a r  




1 9 5 0  
1 9 5 1  
1 9 5 2  
1 9 5 3  
1 0 54 b 
1 0 .- 5 / )  
1 9 5 6  
1 9 5 7  
1 9 5 8 
1 9 5 9  
1 9 6 0  
1 9 6 1  
1 9 6 2  
1 9 6 3 
1 9 64 
1 9 6 5  
1 9 66 
1 9 67 
1 9 68 
1 9 69 
1 9 7 0  
1 97 1  
1 9 7 2  
1 9 7 3  
1 9 74 
1 ? 7 5  
1 9 7 6  
T o tal 
2 /  2* 
2/ 5 
2 /  2 *  
1 /  2 
0/ 0 
0/ 0 



























































































1 1  







































































































T o t al 
2/ 2 *  
2 /  5 *  
6/1 0* 















3 1/5 2 
1 6/4 1 
0/1 9  
1/1 ? 
0/ 5 
0/1 4  
0/14 
0/ 1 0  
0/2 5 
0/1 3 
0/2 2  
0/1 8  
0/1 1 
66  
3 3 1 * 
a nat a  s h ow the numb e r  o f  c on f i rme d r ab i e s  c as e s / t h e  
nurr,b e r  o f  an i �a l s  e x am i ne d , 1 9 4 A - 1 9 7 6 . 
b s t at e - w i d e  rab i e s  va c c i na t i on p r o g r am i ni t i at e d .  
* D a t a  n o t  av a i l ab l e  o r  i nc o mp l e t e . 
4 0 1 
T a b l e  5 5 . Ra b i e s  h i s t o ry o f G r e e n e  C o un t y , T e n n e s s e e . a 
Year Do "'" C at C ow Fox Skunk Ot h e r  T o t al 
1946 3/ 3*  1/ 1* 1/ 1 * 0/ * 0/ * 0/ * 5/ 5* 
1947  1 3/1 3* 0/ * 3/ 3* 1/ 1 * 0/ * 0/ * 1 7/ 1 7* 
1 948 2/ 2* 2/ 2* 2/ 2* 2/ 2* 0/ * 0/ * 8/ 8* 
1 949 2/ 2* 1/ 1 * 0/ * 0/ * 0/ * 0/ * J/ 3* 
1 9 5 0 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 
1 9 5 1  0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 
1 952  0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 
1953b 1/ 1 *  0/ * 0/ * 0/ * 0/ * 0/ 
* 1/ 1 * 
1954 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 
1 955 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 
1956  0/ * oj * 0/ * 0/ * 0/ * 0/ * 0/ * 
1 95 7  O l * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * I 
1 958 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ 1 7
c 
1959 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 
1 9 60 0/ * 0/ * 0/ * 0/ * 0/ * 0/ * oj 1 ZC 
1 9 6 1  0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ 2 1c 
1 9 6 2  0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ 1 
1 963  0/ * 0/ * 0/ * 0/ * 0/ * 0/ * 0/ 
1 9 64 4/33 4/3 8 1 2/2 1 1 0 1/137  0/ 0 0/2 1 1 2 1/2 50 
1965  1/3 1 3/3 6 1 3/28 4 2/ 68 0/ 0 3/1 9 62/182  
1 966 0/1 3 0/1 3 1/ 4 0/ 4 oj 2 0/ 8 1/ 44 
1 967 0/1 2 0/ 8 0/ J 1/ 6 0/ 0 0/ 8 1/ 3 7  
1968  0/1 1 O/ 8 0/ 0 0/ 2 0/ 2 0/1 2 0/ 3 5  
1 969  0/2 5 C/1 2 2/ 6 2/ 7 2 1/2 6 1/1 6 2 6/ 9 2  
1 9 7 0 0/1 3 0/1 1 0/ J 1/ 1 3 4/ 4 oj 7 5/ 5 1  
1 97 1  0/1 2 0/2 0 0/ 1 0/ 8 3/ J 1/ 9 4/ 5 3  
1 9 7 2  0/1 8 0/27 1/ 2 0/ 2 1  2 2/2 5 0/1 6 23/1 09 
1 9 7 3  0/1 6 0/l J 0/ 0 0/ 4 0/ 0 0/1 0 0/ 43 
1974  0/ 5 0/14  0/ 0 0/ 1 1  1/ 1 0/ 7 1/ )8 
1975  0/ 7 0/ 9 0/ J 0/ 6 0/ 0 1/ 7 1/ 32 
197 6 1/1 6 0/1 5  0/ 1 0/ 7 1 5/1 9 0/1 7 1 6/ 7 5 
T o tal 27 1 1  3 5  1 50 66 6 � 2 3 3* 223* 78* 297* 82* 1 5 7* I:"1 1 * 
8 Da t a  s h ow the nunb e r  o f  c o n f i r me d r ab i e s  c a s e s / t h e 
n umb e r  o f  an i m a l s  e xa� i n e d . 19 4 6 - 1 9 7 6 .  
b S t a t e - w i de r a b i e s  v a c c i n a t i o n p r o g r am i n i t i a t e d . 
C J o t a l  b a s e d  on annu a l  s t a t e  s umn; a ry . 
* D a t a  n o t  a v a i l ab l e o r  i nc o :np l e t e . 
AP P END I X I 
A.i�N U AL I N C I DE ; K E  O F  RE P O RTE D �:\B I E S I N  THE S T U D Y  ARE A ,  




T <J b l e  5 6 . I n c i de n c e  o f  r e v e r t e d  rab i e s  i tl t h e  s t u d y  a r e a , l 9 7 2 . a 
J e f fe r s o n  C o u n t:t: 
!Y: o nth Do� Cat Cow F o x  S k  O t h  
J a n .  - - - - - -
F e b .  - 0/1 - - - -
r�1 a r .  0/1 - - 0/1 - -
Apr .  - - - - - -
l'>, ay 0/2 - - - - -
J une - - - - - 0/1 
J u l y  0/1 0/2 - - - -
A u g 4  0/1 - - 0/1 - -
S ep t . - - 1/1 - - -
\Je t .  - - - - - -
N o v . - - - - - 0/1 
D e c . 0/1 0/1 - 0/1 - -
G r·oup t o  t al c  • 
D c ,<7, 0/6 
C at O/lt 
C ow 1/1 
Fox 0/) 
S k unk -
Other 0 /2 
T o t a l 1 /1 6  
Coc k e  C o unt 
Dog C a t  Cow Fox Sk 
0/* 0/* 0/1 0/* 
0/2 - - -
O/* o;� O/* O/* 
0/* 0/* 0/"' 0/* 
- - - -
O/* o;� O/"' O/* 
- 0/1 - -
0/2 - - -
- - - -
0/"' 0/* 0/* 0/" 
0/* 0/" 0/* 0/* 

































G ce e n e  c 0 u ll1.Y___ 
Dog C a t  C o w  F o x  S k  Ot h 'l' o t a l  
0/1 0/2 - 0/1 1/1 0/2 1/ 1 0  
- 0/2 - 0/2 2/2 - 2/ 9 
0/) 0/3 - 0/6 1/{ 0/2 1 2/J O 
1 2  
0/2 0/2 0/1 0/4 J/5 0/2 J/ 1 9 
0/* 0/J - 0/2 2/"' 0/* 2/1 )  
0/2 0/5 - - 1/1 0/2 1 / 1 4  
0/* 0/1 - 0/J 1/* 0/* 1/1 it 
0/J O/lt 1 /1 0/1 - - 1/ 1 )  
0/2 0/2 - - 0/* 0/"' 1/ 8 
- 0/1 - 0/J. - 0/1 0/ 5 
0/" 0/1 - 0/1 - 0/2 0/ 9 
- 0/1 - - - - 0/ 6 
0/1 8  0/J J 
0/2 7  0/3 5  
1/2 2/ 6 
0/2 1  0/2 6  
2 2/2 5  2 2/2 5  
0/1 6  0/2 5 
2 )/1 09 24/1 5 0  
a D a t a  s h o�< numb e r  o f  r ab i d  a n i m a l s / t o t a l  numb e r  e x am i n e d .  S k  ; s k unk , O t h  � 
o t l, e r  a n i m a l s . 
"' E xac t d a t a  n o t a v a i l a b l e w i t h  t o t a l s  b a s e d  on annt; a l  s umma r i e s  g i v i n g  s e p a r a t e  
t o t a l s  f o r  m o n t h  a n d  s p e c i e s . 
T ab l e  5 7 . I n c i d e n c e o f  re po r t e d  r ab i e s  i n  t h e  s tu dy are a ,  1 9 7 3 . a 
----
Ll e f f e r s o n  C o unty 
l'ii o n th DoK Cat C ow Fox S k  Oth 
J a n . - 0/1 - - - -
Fe b .  0/ 1 - - 0/1 - -
N1a r .  0/1 - - - J/J -
Ap r \ 1 - - - - 1/1 -
!Vl a y  0/1 0/1 - - - -
June - - - - - -
J u l y  - 0/1 - - - 0/1 
A ug . 0/J - - - 1/1 -
S e p t . 0/1 - - - - -
Oc t .  0/1 0/1 - - - 0/1 
Nov . - - - - - -
D e c . - - - - - -
G r o up t o t a l s : 
0/5 
C a t  0/7 
C ow -
Pox 0/1 
S k u nk 5/5 
O t h  (o r. of.?.. 
T o tal _5/2 0 
C oc k e  C o u nty 
f?og C a t  C o w  F o x  S k  

















0/1 - - - -































L; re e n e  C o u nt,y 
Dog C a t  C o w  Fox Sk O t h  
0/1 - - - - 0/1 
- 0/2 - - - 0/2 




0/2 0/1 - - - -
- 0/2 - 0/1 - -
0/4 0/1 - 0/1 - -
0/4 0/2 - - - 0/1 
0/1 - - - - 0/1 
0/1 0/2 - - - 0/2 
- 0/1 - - - 0/1 
0/1 0/2 - - - 0/1 
0/1 6  




0/1 0  
Ojl�J 
-
numb e r  o f  r ab i d  a ni m a l s / t o t a l  n umb e r e x a mi n e d . Sk = s k un k , O t h  
o t h e r  a n i m a l s . 























Tab l e  5 8 . I n c i d e n c e  of re p o r t e d  r ab i e s  in the s t u dy a r e a ,  l 9 7 4 . a  
J e f fe r s o n  C o untY__ C o c k e  C o u nty__ G r e ene C o u nty 
�1 onth Do� C a t  C ow Fox Sk O t h  D og C a t C o w  Fox S k  Oth Dog Cat C ow Fox Sk O t h  'I' o t a l  
J a n .  - - - - - - 0/1 0/1 0/1 0/1 - - - 0/1 - 0/ 1 - 0/1 0/ 7 
Fe b .  - - - - - - - - - - - - 0/1 - - - - - 0/ 1 
r.� a r .  - 0/1 - - - - 0/1 - - - - 0/* - - - 0/1 - 0/2 0/ 6 
Apr . 0/1 - - 1/1 - 0/2 0/1 - - - - 0/1 - - - - - 1/ 6 
0/1 - - - 1/1 - 0/1 - - - - - 0/1 0/3 0/4 1 / 1  - 2/ 1 2  
J u n e  0/2 - 0/1 - 2/2 0/1 - - - - - 0/1 - 0/2 - 0/1 - 0/1 2/1 1 
0/1 - - - - 0/* 0/1 - 0/1 - Of* 0/1 - - - - 0/2 0/ 7 
Aug . 0/1 0/2 - - - - 0/* - - - - 0/* 0/1 0/3 - - - - 0/ 9 
S ep t .  - - - - - - - 0/1 - 0/1 - 0/1 - 0/1 - - - - 0/ 4 
Oc t .  - - - - - - - 0/1 - - - - - 0/3 - - - - 0/ lj. 
No v .  - - - - .. - - - - - - 0/1 - - - - - - oj 1 
D e c . 0/1 - - - - - - - - 0/1 - - - 0/1 - 0/4 - 0/1 0/ 8 
t o t a l s •  
0/6 0/6 0/5 0/1 7  
C a t  0/4 0/5 0/1 4 0/2 3 
C ow 0/1 0/1 - 0/ 2 
Fox - o/4 0/1 1  0/1 5  
S k u nk 4/4 - 1/1 5/ 5 
O t h e r  0/1 0/6 0/7 0/1 4  
--
T o t a l  4/1 6 0/2 2 1/)8 5/7 6 
8D a t a  s h o w  n wnb c r  o f  r ab i d  an i m a l s / t o t a l  numb e r  e x a mi n e d .  Sk '"' s k u n k , O t h  
ot h e r  a n i m al s . 
* E x a c t  d a t a  n o t  av a i l a b l e ,  w i t h  t o t a l s b a s e d  on a n n u a l  s uwna r i e s  .j4. s ep a r at e 0 
t ot a l s  fo r mon t h  a n d  s p e c i e s .  (.n 
T a b l e  5 �) .  I n c i de n c e  o f  r e p o r t e d  r a b i e s i n  t h e  s t u d y  a r e a , 1 9 7 5 . 8  
___ ......_ 
J e fferson Co unt y: C o c k e  C o unty G r e e n e  C o u nty 
M o nth Do� C at C o w  Fox Sk Oth D og C a t  C o w  Fox S k  Oth Dog C a t  C o w  Fox S k  O t h  ·r o!a l 
.J an . - - - - - - - - - 0/1 - - 0/1 0/1 - 0/1 - 0/1 0/ 5 
Fe b .  0/1 - - - - - 0/1 - - - - 0/1 - - - - - - 0/ 3 
lvia r .  0/1 - - - - - 0/1 - - 0/1 - - - - - 0/2 - - 0/ 5 
Apr i l  0/1 0/1 - - - - 0/2 - - - - 0/1 0/1 - - 0/1 - 1/1 1/ 8 
M ay - 0/1 - - - - 0/1 - - - - - 0/2 - 0/1 - - 0/1 oj 6 
J u n e  - 0/1 - - - - - - 0/1 - - - 0/1 - 0/1 0/1 - - 0/ 5 
J u l y - 0/1 - - - - 0/1 - - - - - - 0/J 0/1 - - 0/2 0/ 8 
Aw� . 0/2 - - - - - 0/2 - - - - - 0/1 0/1 - - - 0/1 0/ 7 
S e pt . - 0/1 0/1 - - - 0/1 - - - - - 0/1 0/1 - 0/1 - - 0/ 6 
Oc t .  - 0/1 - - - - - - - - - 0/1 - 0/1 - - - - 0/ 3 
Nov . - - - - - - - - - - - 0/1 - - - - - - 0/ 1 
D ec . - 0/1 - - - - - 0/2 - - - - - 0/2 - - - 0/1 oj 6 
up t o t a l s : 
Dog 0/5 0/9 0/7 0/2 1 
C a t  0/7 0/2 0/9 0/1 8 
C ow 0/1 0/1 0/3 0/ 5 
Fox - 0/2 0/6 0/ 8 
S kunk 
O t he r  animal s - 0/4 1/7 1/1 1 
-
r o tal 0/1 3  0/1 8 1/32  1 /6 3  
--
+-
a oa t a  s h o w n u mb e r  o f  r ab i d a n i m a l s / t ot a l  n umb e r  ex a mi n e d . S k  = s ku nk , O t h  = 0 0\ 
o t h e r  an i m a l s .  
T a b l e  6 0 . I nc i d e n c e  o f  rep o r t ed r ab i e s i n  t h e  s t udy a r e a ,  1 9 7 6 . a 
.J e f fers on Cg]!nt:t 
Do" Cat C ow Fox Sk 
_ __ .l;) ______ _  Oth 
J u n .  - 0/1 - - - -
b .  - - 0/t - - -
\1l ar . - - - 0/1 - -
Ap r .  0/1 0/1 - - - -
M ay - 0/1 - 0/1 - -
,J une 0/2 - - - - -
J u l y  - - - - - -
Au,;.r, . - 0/1 - - - 0/1 
S ept . - 0/2 - - - -
CJc t .  - - - - - -
Nov .  - - - - - -
Dec . - - - 1/1 - -
G r o up t o t a  I s : 
Dor'; 0/3 
C a t 0/6 
C ow 0/1 
Fox 1/J 
S kunk -
Other  Q/2 -- ·  
r o t a l  1/1 5 
C o c k e  li roene  C o u nty C o untx._ 
Dog -C at Co!f! Fox S k  _Uth_!29g Cat Cow Fox Sk lith 
- - - - -
- - - 0/1 -
0/2 - - - -
0/1 0/1 - - -
0/1 - - - -









0/1 - - 0/1 -
- - - - -



















- - - - - -
0/1 - - - - 0/1 
0/1 - - - J/J -
0/2 - - 0/2 1 /2 0/2 
0/2 - - - 1/1 0/2 
















0/1 2/2 0/6 
- 1/1 0/2 
0/1 - -
- 1/1  0/1 
0/1 2/2 0/2 
- 2/4 0/1 
0/7 
1 5/ 1 9  
1 6/7 5 
BDa t a  s h aH numb e r  o f  r ab i d  ani mal s / t o t a l  numb er ex ami n e d . S k  = s k unk , Ot h 
o t he r an i mal s .  

















1 5/1 9 
�0 




AP P E N D I X  J 
I N C I DEN C E  O F  RE P ORTE D RAB I E S  I :.l  THE S TU DY AR E A  W I TH 
DAT A C O L L E  D I N  I NTE RV I E W S  W I TH RE S I  NT S 




T a b l e  6 1 . I n c i d e n c e  o f  rep o r t e d  r a b i e s i n  t h e  s t udy a re a  w i t h  da t a  c o l l ec t e d  i n  
i n t e r v i ew s  w i t h res i d e n t s s ub m i t t i n g  t h e  an i m a l s ,  1 9 7 2 .  
Loc at i o n  
C a s e  ( t rap area , 
num ber Dal;_e__ QU<!QJ'i:iirt;J _ __ ;>pe c i  e x  
7 2 - 1  J Jan , 
7 2 -2 J Fe b .  
7 2 - J  2 9  F e b ,  
7 2 -ll- 7 M ar . 
7 2 - 5  7 Niar . 
7 2 - 6  1 0  M ar . 
7 2 - 7 l J  M ar .  
4 6  SE 
46 S E  
4 0  N E  
39  NE 
46 S E  
4 4  S E  
* 
S t ri p e d  
skunk 
S t ri p e d 
skunk 
S t ri p e d  
skunk 
S t ri pe d  
s kunk 
S t r i p ed 









c l a s s  
'r ime 
f i rs t  
s ee n  
Type 
o f  s it e  
A du l t  M o rn- B a rny a r d  
i n g  
Smal l 
adul t 
Adu l t  
Adu l t  





i n g  
? a O O 
AM 
* 
I n  y ard  
near h o u s e  
I n  y a rd  
near h o u s e  
D o g  p e n  
n ea r  h o u s e  
Aban d o ne d  
hou s e , R O  
m f r o m  h orne 
o f  re s i d e nt 
* 
Beh avioral  no t e s  
and o t h e r  c omm e n t s  
M o vements s l ugg i s h , 
ac t i ng s i c k  
M ovement s  ve ry s l ow , 
no aggre s s iv e  behav­
i or 
Very l i t t l e  movem ent 
Found d ead i ns i d e  a 
w i re e nc l o s e d  dog 
p e n , k i l l ed by d o g s  
M o vem e nt s  i nc o o rd i na t ­
e d ,  d i s o r i e n t e d  
* 
T ab l e 6 1 . c o n t in ue d . 
Loc a t i o n  T i m e  
C a s e  ( t rap area , Ag e f i rs t  'rype 
Behav i o ral not e s  
Il1,.ll!.lb�LJ2flt_e _ _  ctl:L%rt:nmt2 S:p_��i � s S e x  c la s s  s e e n  o f  s i t e and o th e r  c o mme nt s  
7 2  1 J M a r . 40 sw S t r i p e d  * Adu l t  5 a 0 0 Barn , 1 00 M o veme nt s s l o w , 
a c t -
s k un k  PM m f rom i ng s i c k . No a t t empt 
h o u s e  to fl e e , no sc ent i ng 
7 2 - 9  1 5 M a r .  4 2  S E  S t ri p e d  * Smal l 2 a O O 1 n y a nl M o vements s l ow and 
s k unk adul t PM near h o u s e  s lugg i s h  
7 2 - 1 0 2 0  M a r . 39 S E  S t r i p e d  * * A f t e r- Barn i n  Ac t i ng s i c k , f i gh t -
s k u nk noo n pasture i ng with dogs 
ar e a  
7 2 - 1 1 2 1  M a r . 34 SW S t r i p e d  * A d u l t  7 1 3 0 I n  barn Fo und d e a d . Skunk 
sk unk PM 7 0 m from had k i l l e d  a c hi c k en 
h o u s e  a n d  c arri ed i t  f rom 
h e n  h o u s e  to  barn 
7 2 - 1 2  2 2  Mar . 4 6  NE S t r i p e d * A du l t  l O t O O I n  p a s ture Mo ve m e n t s  un c o o r -
s k u nk A.M 1 00 m from d i n at e d , mo vi n g  i n  
hous e c i rc l e s , No i n te r -
a c t i o n  w i th d ome s t i c  
a n i m a l s . Cond i t i o n  
g oo d . 
7 2 - l J 2 A  M a r ,  4 4  SE S t r i p e d  * * * * * 
skunk 
7 2 - 1 4 2 �j Mar . J4 SW S t r i p e d  * A du l t  M i d- Edg e o f  N o  aggr e s s i v e  behav-
s k u nk d ay s t re am 40 i o r  
m from 
h o u s e  +:-...... 
0 
T a b l e  6 1 . c o n t i n u e d . 
Lo ca t i o n  T im e  
C a s e  ( t rap area , Ag e f i r s t  Typ e Behav i o ral no t e s  
num b e r  Dat e guadrant } S:Qec i e s  S e x  c l a s s  s e e n  o f  s i t e  and o t h e r  c omm ent s 
7 2 - 1 5 2 8  M a r .  3 9  N1t/ S t ri p e d  * Adult lvl o rn- I n  yard M o v eme nt s rap i d , 
s k unk i n g  n e a r  h o u s e a t t ac k e d  by dogs 
? 2 - 1 6  7 Ap r i l  3 4  S w  S t r ip e d  * Smal l 1 1 & 0 0 Barn Found d e a d  
sk unk adul t AM 
7 2 - 1 7  1 3  Apr i l  * S kunk * * * * * 
7 2 - 1 8  2 6  A p r i l  * S ku nk * * * * * 
7 2 - 1 9 9 tV; ay * S kunk * * * * * 
7 2 - 2 0  1 6  M ay * S kunk * * * * * 
7 2 - 2 1  1 4 J u ne 39 SE S t ri p e d  * Smal l 8 1 ) 0 I n  y a r d  W a nd e r i ng a i ml e s s l y , 
s k unk adul t AM near h o u s e  m o v em e nt s  v e ry s l o w , 
no aggre s s i v e  behav i o r  
7 2 - 2 2  1 4  J u l y  * S kunk * * * * * 
7 2 - 2 3  1 6  Aug . 43 NE C o w  * * * * * 
7 2 - 2 4  1 3  S ept . g N E  C ow * * * -II· R e s i d ent b e l i e v e d  
t h e  s o urc e of i nf e c t -
i o n  was a sk unk . A 
s k u nk had r e c ent ly 
been k i l l e d  when i t  
c arne ne ar t h e  ho u s e  
d u r i ng  t h e  dayt i m e . 
+:-
* D a t a n o t  n o t i c e d  o r  o t h e rw i s e  n o t  a v a i l ab l e . 
f-' 
t-' 
T a b l e  6 2 .  I n c i d e n c e  o f  r e p o r te d  rab i e s  i n  the  s tu dy a r e a  wi t h  d a t a c o l l e c t e d i n  i nt e r ­
v i ews w1 th  r e s i d en t s  s ubm i t t i ng the  a n i m a l s ,  1 9 7 3 - 1 9 7 5 .  
---··-- -- ---- -------- --- ----
Lo c a t i on 'f i m e  
C a s e ( t rap ar e a , Age f i r s t  'I' y p e  B e h av i o ra l  no t e s  
Nu_m b e r  Dat e  guad rant ) Spec i e s  S e x  c l a s s  s e e n  o f  s i t e  and o t h e r  c o m m e nt s 
117..1 
7 3 - 1 3 M a r . 2 SE S t r i p e d  * * 8 a 0 0 N e a r  h ou s e . S e em e d  s i c k , s t a g ge r -
Sl{ U nk AM in  d o g  p e n  i n g  g a i t , no  s c en t -
i n g  
7 ) - 2 1 1  M a r . 1 SW S t r i p e d  * * ! lo o n  fa rmy a rd , Move m en t s  s l ow an d 
s ku nk n e a r  c a l f s l  i sh 
b a rn 
7 3 - J 1 1  i\, ar . 1 S 'iv S t r i p e d  -«· * i�o o n  Fa rmy a rd , S am e  a s  7 3  2 
( s ame a s  sk unk n e a r  g r a i n  
73 - 2 ) b a rn 
7 J -1� 1 3  A pr i l  2 S E  S tr i p e d  * Ad u l t  l a O O I n  y ar d  Mov e me n t s fa s t , b u t  
skunk PlVl n e a r  h o u s e unc o o r d i na t e d , 
s e e med t o  b e  c h o k i n g, 
w a l k i n g in c i rc l e s  
7 3 - 5 3 0  Aug , 1 NW S tr i  * " Ra t h e r  H a r ly I n  y a r d  Ch a s e d  b y  d o g s , no  
s k unk sma l l " e v e - n e ar s c e n t i n g  
J uv en i l e ? n i n g  h ou s e 
?lt- 1 1 A pr i l 1 N E  S tr i p e d  * * ? r O O I n  y a r d F i ght i n g w i t h  d o g s , 
s k u nk Pi'�l n e a r h o u s e a g g re s s iv e  b e h av i o r , 
a t t a ck i n g  d o g s  .j::. 
._. 
['...) 
T ab l e  6 2 . c o n t i n ue d .  
L o cat i on T im e  
C a s e ( t rap ar e a , A ge f i r s t  
numb e r D a t e  qua d r a n t )  S;Ee c i e s  S e x  c l a s s  s e e n  
7 4  2 1 May 1 SE S t r i pe d * " Ab ou t  N o on 
s k unk h a l f  
g r own" 
7 4 - 3  Nay 4 5  S E  S t r i p e d  F Ad ul t A ft e r -
s kunk n o o n  
7 4 - 4 1 1  J un e  8 N\t./ S t r i p e d  * Ad u l t 7 : 0 0  
s kunk A M  
7 4 - 5  2 0  J u n e  4 s w  S t r i p e d  * A du l t 7 : 0 0  
s kunk AM 
1 9 7 5  
7 s 1 2 5  Ap 1 4 5  NE Ho r s e  * * * 
* D at a n o t  not i ce d  o r  o t h e rw i s e  n o t  ava i l ab l e . 
Type B e h a v i o r a l  n o t e s 
o f  s i t e  a n d  o t h e r  c omm e n t s  
I n  y a r d  Moveme n t s  s l ow ,  c ame 
n e a r  h ou s e  out f rom u nd e r  h ou s e ,  
app e a r e d  we ak , n o  a g -
g r e s s ive b e h a vi o r  
B a rny a r d  B eh a v i o r  n o t  ob s e rve d , 
n e a r  h ou s e  k i l l e d b y  d o g s  r e  
s t r i c t e d  t o  o p e n  k enn e l  
a re a  
On p o r c h  S t a g g e r i n g  g a i t , oc c a -
o f  h ou s e  s i on a l l y  fa l l i n g  o n  
s i d e , n o  a g g re s s i ve 
b eh a v i or 
I n  y a r d  Poo r c o nd i t i on ,  p at che s 
n e a r  h ou s e  o f  b ar e  s k i n , mo ve m e n t  
s po r a d i c , n o  r e s pon s e  
w h e n  a pp r o a c h e d b y  d o g s  
* N o  i n  form a t  i on on  p o s -
s ib l e  s ou r c e  o f  i n fe c -




Tab l e  6 3 .  I nc i den c e  o f  rep or t e d r a b i e s  i n  the s tu dy a r e a  wi t l1 d a t a  c o l l e c t ed i n  i n t e r ­
v i e w s w i t h  r e s i dent s s u bm i t t i n g  t h e  a n i m a l s ,  1 9 7 6 .  
Loc at i o n  r i m e  
C a s e  ( t rap a r e a , Ag e f i r s t  Type B e h av i o ra l  no t e s  
.Q..I;;Im lH:: r D a t e  g ua d ra nt } Spec i <� s  Sex c l a s s  s e e n  o f  s i t e a nd o t h e r  c o mm e n t s 
7 6 - 1  
7 6-2 
7 J 
? 6 - 1� 
7 6 - 5  
3 IVJ a rc h  47 SvJ 
Farm V 
3 [V1 a r c h  
1 7  ::! a rc h  
1 1� Apr i l  









S t r i p e d  
s ·  
S t r iped 
s k u nl< 
S t r i p e d  
sk unk 
S t r i p e d  
s k unk 







S m a l l 8 : 0 0  
a du l t  AM 
I n  y a rd M o r i b u n d , u n c on s c i ou s , 
n e a r  h o u s e c a r r i e d  int o y a rd b y  
d o g s  
* E ve n i n g I n  y a r d  
a ft e r  n e ar h o u s e  
d a rk 
S m a l l  E a rl y  F a rmy a rd 
a du l t  morn i n g  n e a r  h ou s e  
A d u l t  N o o n  I n  y a rd 
Moving  a b o u t  i n  
y ar d , a p p r o ac he d  
d o g s  re s t r i c t ed t o  
k e nn e l  a r e a  
F i gh t i n g  w i t h  d o g s , 
a t t ac k e d  c h i c ke ns , 
move men t s / g a i t  ap p e ar e d  
n o rma l ,  c on d i t i on p o o r , 
e ma c i a t ed , an d n o  
s c ent i ng 
S kunk f l e d  w h e n  
nea r h o us e p u r s ue d b y  d o g s , move -
men t s / g a i t  app e a re d  
n o rma l , d i d  s ce n t  wh e n  
a t t a c ke d b y  d o g s  
A d u l t N o o n  I n  y a rd Mov i n g  ab out in ya r d ,  
n e a r  h ou s e s om e  r unn i ng , m ov e d  t o  
d o g s  re s tr i c t ed t o  




T a bl e 
C as e  
D.\cllll be r 
? 6 - 6  
7 6- 7 
7 6 - R  
7 6 - 9 
7 6- 1 0  
6 �� . c ont i nued . 
-
Loc at i o n  
( t rap are a , 
Q�-i;� __ . _g_1Ja{i£J;;ni;} _ _  -���9i!;ls 
7 June 
9 June 
2l� J une 
29 J une 
( Report 
J ul y ) 




3 5 NW 
Farm F 
4 7  NE 
Farm G O  
4 0  NW 
S t ri pe d  
skunk 
S t ri p e d  
s kunk 
Dog 





::) ex c la s s  
M a le A du l t  
* Adu l t  
* * 
* Smal l  
a d u l t  
* * 
'r ime 
f i r s t  Type Behavi oral no t e s  
s e en o f  s i t e  a nd o th e r  c omment s  
* O p e n  k en n e l F ou n d  d e a d , k i l l e d  
a re a i n  b y  d o g s  r e -
w o o d s  S O  m s t r i c te d  t o  o p e n  
f r o m  h ou s e  k en n e l a re a  
1 : 0 0  I n  y a r d ry p o o r  c o n d i t i on ,  
P M  n e a r  h ou s e  ma n g e , e ma c i a t e d ;  
mo ve me n t s s l O \.J ,  b u t  
ran d i r e c t l y  t ow ard 
r e s i d ent b e fo r e  b e  
i n g s h ot 
* * D o g  h a d  r e c ent l y  
fou g h t w i t h  a 
s t ri pe d  s kunk . 
Skunk h a d  w an d e r e d  
i n t o  y a rd n e a r  
h ou s e  du r i n g  a ft e r -
n o on . S kunk em ac i a t e d .  
5 : 0 0 I n  y a rd B e h a v i or n o t  ob s er ve d  
PM n e a r  h ous e s ku n k  pur s u e d  b y  d o g s  
E ve - I n  y ar d  Movem e n t s s l ow ,  t u r n -
Il l n g , n e a r  h ou s e  i n g  in c i rc l e d .  D e -
a ft e r  t e c t e d , b u t  n ot at - +;.. 
d a rk t a ck e d  b y  fami l y  d o g . I-' 
u• 
T a bl e  6 3 .  c o nt i nue d ,  
Loc a t i o n  
C a s e  ( trap area , Ag e 
number Date quadrant ) Spe c i e s S ex c l as s  
? 6 - 1 1  2 7  Aug , 43 NE S t r i p e d  * Adu l t  
skunk 
7 6- 1 2 2 0  Oc t .  43 NE S t r i p ed * Adult 
skunk 
7 6 - 1 ) 1 0  Nov . 46 SW S t r i p e d  * Adul t 
s kunk 
7 6 - 1 4  2 3  N ov .  34 SW S t r i p e d  * Adult 
s kunk 
7 6- 1 5  2 J  No v .  J NW G ra y  fox * Adu l t  
( R e port 
i n  D e c . ) 
'l' irne 
f i rst 'rype Behavioral no t e s  
s e e n  o f  s i t e  and other c omments 
l l a OO I n  y a r d  W and e r i ng a bout aim-
AM near h o u s e  l e s sly , no agg re s s i v e  
behav i o r .  G o o d  c ond i -
t i o n .  App e ared t o  be 
well f ed , g a i t  no rma l . 
4 a J O I n  y a r J  W al k i ng i n  c i rc l e s , 
P!Vl n e ar house  d i s o r i e nt e d , no aggre s -
s i ve behavi o r .  G o o d  
c o nd i t i o n ,  appeared 
w e l l  fed . 
M o rn- I n  y a r d  M o ve m ents rap i d ,  but 
i n g  near hous e i nc o ord i nat e d , fall i ng 
over , s tagg e r i ng ,  C arn e  
d irec t l y  t oward res i -
dent befo re be i ng sh o t . 
Goo d  c ond i t i o n ,  no t 
emac iated , 
Aft e r- Und e r Skunk was under h o u s e  
n oo n 
1 0 & 00 
AM 
h ou s e  whe n  attac k ed by dog s . 
Attempted t o  fl e e , but 
was k i ll ed by dog s . 
Smal l w o o d- F i gh t i n g  w i t h  d o g s , l o t  ne ar appe ared t o  be try 1 ng 
c ropl and to fl e e , mo vements i n-
c oord inat ed . C ond i t i o n  




T abl e 6 3 .  c ont i nu e d . 
Loc at i o n  
C as e  ( t rap area . 
num b e r  Da t e  g uad rant i 
76- 1 6  1 Dec . 4 ) NE 
7 6 - 17 8 D e c . 4) NE 
S:Qec i e s  S ex 
S t r i p ed * 
s kunk 
S t r i p ed * 
s k unk 
Ag e 
c l a s s  
A d u l t  
Adu l t  
T im e  
f i r s t  
s e e n  
9 & 00 
rn ­
i n g  
* Dat a n o t  no t i c e d  o r  o th e rw i s e  n o t  a v a i l ab l e .  
•rype 
of s i t e  
I n  y ard 
near h o u s e  
I n  y a rd 
near h o u s e  
B e h a v i o ral no t e s  
and o t h e r  c omm e nt s  
M ovements s l o w  and 
s l ugg i sh 
Fo u nd d e a d . App ear­
ed t o  be i n  g o o d  
c ond i t i o n p r i o r  t o  




A P P E ND I X K 
RE LAT I VE iU3 UN DAN ,.\ND D I S T  B UT I ON O F  O P OS S UMS I N  
TH E 4 8  T RAP ARE A S  A.1""lD L E CTE D FAR..\IS , 1 9 7 3 - 1 9 7 6 
l e  6 4 . Re l at i ve abun d a n c e a n d  d i s t r i b u t i on o f  o p o s s u m s  i n  t h e 4 8  t ra p  a r e a s  a s  
e x p r e s s e d  b y  c ap t u r e  r at e , o p o s s u m c a p t u re s p e r 1 0 0  t ra p  n i gh t s  ( T N ) , a n d  p e r c e n t a g e  
o f  s i t e s  u s e d  w h i c h  y i e l d ed o n e  o r  mo r e  op o s s u ms , 1 9 7 3 .  
·r r a p  N umber o f  C ap- T rap i� um b e r  o f  C ap - __ ·r rap s i t e s  
area Opos sums ture area O p o s s um s  t u r e  W i th c agture l s  
'I' A 'rN c a:2t ured rate U s e d  ·rA 'fN c apt u re d  ra t e  U s e d  N um ber 
1 34 /} 1 1 . 8  1 2  3 2 5 . 0  2 5  7 1  5 7 . 0  2 6  5 1 9 . 2 
2 7 2  3 4 , 2 24 3 1 2 . 5  2 6  3 6  2 5 . 6  1 2  2 1 6 . 7 
3 72  6 8 . 3  24  5 2 0 , 8  2 7  7 2  6 8 . 3  24  3 1 2 . 5 
4 3 6  1 2 , 8  1 2  1 R . 3  2 8  2 4  2 8 . 3  1 2  2 1 6 . 7  
5 7 2  9 1 2 . 5  2 7  7 2 5 . 9 2 9  3 6  2 5 . 6 1 4  2 1 4 . J 
6 3 6  1 2 , 8  1 2  1 8 . 3 3 0  3 6  2 5 . 6  1 2  2 1 6 . 7  
7 3 6  3 8 . 3  1 3  3 2 3 . 1  3 1  3 6  7 1 9 . 4  1 2  7 5 8 . 3  
�� 7 2  5 6 . 9  2 4  5 2 0 . 8  3 2  3 5  4 1 1 . 4  1 2  L� 3 3 . 3 
.j::. 9 3 5  0 0 1 2  0 0 3 3  3 5  2 5 . 7  1 3  2 1 5 . 4  1-' 1 0  3 6  3 R . 3  1 2  3 2 5 . 0  3 4  7 3 1 2 . 3  2 6  8 3 0 . 8  <.0 9 
1 1  ? 1 4 5 . 6 24 4 1 6 . 7  3 5 7 5  1 1  1 4 . 7  2 7  1 1  4 0 . 7  
1 2  36 1 2 , 8  1 2  1 8 . 3 3 6  3 5  5 1 4 . 3 1 3  5 3 8 . 5  
l J 7 0  2 2 . R  24  2 8 . 3  3 7  J 3 2 6 . 1  1 3  2 1 5 . 4  
1 4  36  5 1 3 . 9  1 2  4 3 3 . 3  3 8  2 2  2 9 .  1 u 2 1 8 . 2  
1 _5  24 3 1 2 . 5  1 2  3 2 5 . 0  3 9  3 6  2 5 . 6  1 3  1 7 . 7  
1 6  3 6  2 5 . 6  1 2  2 1 6 . 7 4 0  3 6  1 2 , 8  1 2  1 8 . 3  
1 7  3 6  1 2 . 8  1 2  1 8 . 3  4 1  3 6  3 8 . 3  1 2  2 1 6 . 7 
1 S  24 3 1 2 . 5  1 2  3 2 5 . 0  l!-2 3 6  4 1 1 , 1  1. 2 3 2 5 . 0  
1 9  3 6  1 2 , 8  1 2  1 8 . 3 4 3  6 9  4 5 . 8  2 6  4 1 5 . 4  
2 0  4 8  1 2 , 1  1 6  1 6 . 2 44 3 6  3 8 . 3  1 2  3 2 5 . 0  
2 1  35 2 5 . 7  1 4  2 1 4 . 3  45  7 1  6 8 , 4  2 5  6 2 4 , 0 
2 2  7 2  6 8 . 3  26  6 2 3 . 1  46  7 1  5 7 . 0  2 5  5 2 0 , 0 
2 3  3 6  3 8 . J 1 2  3 2 5 . 0  47  3 4  2 5 . 9  1 2  1 8 . 3  
24 60 4 6 . 7  2 2  4 1 8 . 2  48  7 0  6 8 . 6  24 6 2 5 . 0  
:S u b -
t o t al 
1 , 1 2 1  7 3  6 . 5 3 94 68 1 ? . 2  1 , 1 14 9 7  8 . 7  400  89  2 2 . 2  
S t udy area t o tal ( T A  1 -48 ) 2 , 23 5  1 ? 0 7 . 5  7 94 1 57 1 9 . 8  
T a b l e 6 5 . R o l a t ive a b u ndanc e and d i s t r i b ut i o n  o f  o p o s s um s  i n  t h e 48 t rap areas as 
expr e s s ed by c apture rat e ,  o po s s um c ap t u r e s  per 1 0 0 t ra p  n i ght s  ( TN ) , and pe rc ent ag e  
o f  s i t e s  u s ed wh i c h  y i e l ded o n e  o r  m o r e  opo s s wns , 1 974 . 
T rap N um be r o f  Cap- . 
a r e a  Opo s s ums t u r e  
'£ ,,_ 'l'N c a  t u r e d  rat e Used 
1 8 8  1 3  1 4 . 8  25 
F m  C 4 8  R 1 6 . 7  1 6 
Fm K hR 5 1 0 , 4 1 9  
2 3 6  J 8 . 3 1 2  
3 36 3 8 . 3  13  
Lr ? J 8 1 1 . 0  23 
5 3 6  5 l J . 9 1 2  
6 7 5  4 5 . 3 24 
? 36  4 1 1 .  1 1 2  
8 J 5 3 8 . 6  1 2  
9 J 6  5 1 3 . 9  1 2  
1 0  } R  7 1 8 , 4  13  
1 1  3 6  R 22 , 2  1 2  
1 2  63 3 4 . 8 22 
1 3  3 6  2 5 . 6  1 3  
1 l.J. 3 2  2 6 . 2 1 2  
1 5  36  2 5 . 6  1 3  
1 6  35 2 5 . ?  1 2  
1 7  3 6  J 8 . 3  1 2 
1 8  } 8  3 7 . 9  1 3  
1 9  34 / 1 7 . 6  14 0 
2 0  68 3 4 . 4  24 
2 1  } 6 0 0 1 3  
2 2  36 2 5 . 6  16  
2 3  36  3 8 . 3  1 3  
2 4  39 1 2 . 6  14 
S u b -
t o t a l 1 , 1 46 1 08 9 . 4 395  
'r ra:Q s i t e s  
W i t h  c aQture 
N um b e r  
9 3 6 . 0  
7 lr 3 .  8 
5 2 7 . 8  
3 2 5 . 0 
3 2 ) . 1  
5 2 1 . 7  
5 4 1 . 7  
4 1 6 . 7  
J 2 5 . 0  
J 2 5 . 0  
4 33 . 3  
7 53 . 8  
6 5 0 . 0 
2 9 . 1 
2 1 5 . 4  
2 1 6 . 7 
1 7 . 7  
2 1 6 . 7 
2 1 6 . 7  
3 2 3 . 1  
4 2 8 . 6  
2 8 . 3  
0 0 
2 1 2 . 5  
3 2 3 . 1  
1 7 .  1 










3 1  
3 2  
3 J  
3 4  
3 5  
3 6  
37 
3 8 
39  LW 
4 1  
4 2  
l+ 3 
44 
4 5  
4 6  
47  
48  
S u b -
N umbe r of 
O po ss ums 
TN c a:Qt ured 
3 6  1 
J 5  4 
JB  4 
37  5 
6 6  6 
3 9  2 
68  7 
J 6  6 
64 l+ 
J 8  2 
3 J  3 
37  1 
37 2 
34 3 
3 7  2 
7 2  6 
3 2  2 
3 5  3 
34  2 
65  7 
38  6 
33  2 
3 6  0 
35  7 
t o t a l  1 , 01 5  8 7  
T o t a l  2 , 161  1 9 5  
C ap - T ra:Q s i t e s  
t u r e  W i t h  c apt ur:ei:?) 
ra t e  U s e rl  N Ltm b e r  � 
2 . 8  1 2  1 B . J  
1 1 . 4  1 4  2 1 4 . 3 
1 0 . 5 1 3  4 ) 0 . 8  
1 �: L 5 1 J  .5 ) 8 . 5 
9 . 1 1 8  5 2 7 . 8  
5 . 1  1 J  2 1 5 . 4  
1 0 . ) 2 1  6 2 8 . 6  
1 6 . 7  1 3  6 4 6 . 2  
6 . 2  2 1  4 1 9 . 0  
5 . 3 1 2  2 1 6 . 7  
9 .  1 1 1 3 2 7 . 3 
2 . 7  1 4  1 7 . 1  
5 . 4  1 3  2 1 5 . 4 
8 . 8  1 3  J 2 ) . 1  
5 . 4  1 3  2 1 5 . 4 
8 . 3  2 3  5 2 1 . 7  
6 . 2  1 4  2 1 4 . 3  
8 . 6  1 2  3 2 5 . 0  
5 . 9 1 2  2 1 6 . 7  
1 0 . 8 2 2  6 27 . 3  
1 5 . 8 13  5 }8 . 5 
6 . 1  1 }  2 15 . 4  
0 1 3  0 0 
2 0 , 0 1 3  7 5 3 . 8  
8 . 3  349 8 0  2 2 . 9 




h1 e 6 6  • .R i v e  abundanc e and d i s t r i bu t i o n  o f  o p o s s u m s  i n  t h e  48 t rap a r e a s  a s  
e x p r· p s s �e� rl oy c a p t u re rat e , o p o s s um c ap t u r e s  p e r  l 00 t ra p n i ght s  { Tr� ) , and p erc ent a ,� e 
o f  s i t e s u s e d  wh i c h  y i e l de d  o n e  o r  m o r e  o p o s s ums , 1 97 5 .  
'l' rap :J umb e r  o f  
a r e a  Opo s s ums 
r A  T N  cantured 
1 3 ? 7 
2 3 3 2 
3 42 5 
l.j, 3 4  7 
5 3 1 R 
h 3 8 6 
7 3 6  9 
A 36 6 
9 3 5 1 2  
1 0  3 9 7 
1 1 3 7 3 
1 2  3 5 R 
1 J  3 5 6 
1 1+ 3 6  R 
1 5  J 6  1 0  
1 6  3 4 R 
1 7  3 5  5 
l P  3 0  5 
1 9  3 0  6 
2 0  4 0  R 
2 1  3 3 7 
2 2  3 5  9 
2 3  3 5  3 
2 4  40 2 
S ub t o t a l 
8 5 2  1 57 
·--
C a p - T rat s i t e s  . 'l' rap N um b e r  o f  
t u r e  \V i  t h  c apt u re (i) a r e a  O p o ssums 
rat e Used  N�m b e r  � T A  TN c ant u r e d  
1 8 . 9  1 3 6 4 6 . 2 2 5 3 7 2 
6 . 1 1 1  2 1 8 . 2 2 6  3 2  1 
1 1 . 9  1 5 4 2 6 . ?  2 7 3 5  9 
2 0 , 6  1 3  5 3 8 . 5  2 8 3 1  7 
2 5 . 8 1 2 7 5 8 . 3  2 9 3 5 1 0 
1 5 . 9 1 4  5 3 5 . 7 3 0  3 5  8 
2 5 . 0 14 A 5 7 . 1  3 1 39 9 
1 6 . 7  1 3  5 3 8 . 5  3 2  3l} 9 
3 4 . 3 1 3 A 6 1 . 5 3 3 3 3  5 
1 7 . 9  1 4  7 5 0 . 0 3 4  3 0  2 
A , 1 1 3 3 2 3 . 1  3 5  3 5  6 
2 2 . 8  1 2  6 5 0 . 0  3 6  3 3  7 
1 7 . 1 1 2 6 5 0 . 0 3 7 4 3  1 0 
2 2 . 2  1 2  6 5 0 . 0 3 (3 3 6  7 2 7 . A  1 2  R 6 6 . 7 3 9 3 1 8 
2 3 . 5  1 2  8 6 6 . 7 l+O 3 5  7 
1 LJ. , 3 1 2  5 4 1 . 7 4 1  3 3  l� 
1 6 . 7 1 1  5 4 5 . 4  4 2  3 5  1 0 
2 0 . 0  1 3  5 3 8 . 5 ltJ 3 9 5 
2 0 . 0 1 4  7 50 . 0  4 4  3 7 lj. 
2 1 , 2 1 5  7 h6 . 7 1+5 3 8  4 
2 5 . 7 1 5 6 4 0 . 0  LJ.6 3 2  9 
13 . 6  1 4  3 2 1 , 4  4? 3 3  9 
5 . 0 1 4  2 1 4 . 3 48 3 5  5 
1 8 . 4  3 1 3 1 34 4 2 . 8  8 3 6  1 5 '/ 
S t u d y  area t o t a l  ( T A 1 - 48 ) 1 , 6B 8  ) 1 4  
C ap -
t u r e  w i t h c a.ntJli�I§J 
r a t e  U s e d  
5 . 4 1 4  2 1 4 . 3 
3 .  1 1 2  1 8 . 3 
2 5 . 7 1 5  6 4 0 . 0  
2 2 . 6  1 1  6 54 . 5 
2 8 . 6 1 3 9 6 9 . 2 
2 2 . 8  1 3  7 5 3 . 8  
2 3 . 1 1 3  7 5 3 . 8  
2 6 . 5  1 2  8 6 6 . 7 
1 5 . 2 1 3  l} 3 0 . 7 
6 . 7  1 2  2 1 6 . 7 
1 7 . 1  1 3 5 3 8 . 7 
2 1 . 2  1 3 7 5 3 . 8  
2 3 . 2  1 5 8 5 3 . 3  
1 9 . l.j, 1 2  6 5 0 . 0 
2 5 . 8  1 1  6 5 4 . 5  
2 0 . 0 1 3  4 3 0 . 8  
1 2 . 1  1 4  lj. 2 8 . 6  
2 8 . 6  1 6  8 5 0 . 0  
1 2 . 8  1 3 4 3 0 . 8  
1 0 , t3 1 3 4 3 0 . 8  
1 0 . 5 1 3 3 2 3 . 1 
2 8 , 1 1 2  7 . 3  
2 7 . 3 1 1+ 8 5 7 . 1  
1 4 . 3  1 3 l} 3 0 . 8  
1 8 . 8  3 1 3  1 3 0 lJ. 1 , 5 




4 2 2  
T ab l e  6 7 . Re l at i ve ab undan c e  and d i s t r i b ut i on o f  op o s s um s  
i n  t r ap a r e a s  and farms a s  e x p r e s s e d  b y  c a p tu r e r a t e , 
op o s sum c ap t u r e s p e r  1 0 0  t rap ni g h t s  ( TN )  an d p e rc en t a g e  o f  




Num b e r  o f  
O p o s s ums 
TN c aotu r e d  
1 2 7 
2 1 5  
1 0  2 8  
1 1  1 8  
1 6  1 5  
Sub t o t al 1 0 3  
3 4 3 
3 5  3 2  
Farm ? J 9  
3 9 9 
40  2 5  
Farm N 34 
43 9 
44 3 5  
Farm B 1 S 
n · •  30 : arm .t1 / 
Farm :,·. 2 2  
45 27 
46  2 6  
Farm G R  2 6  
47 2 9 
?arm G O  2 2  
Farm V 2 3  
48 2 7 
S ub -
t otal 445 
To tal 542 






3 6  
0 
1 0  














7 8  
1 1 4  
C apture 
rat e 
44 . 4  
2 0 , 0 
2 8 . 6  
44 , 4 
3 3 . 3  
3 4 . 9 
0 
3 1 . 2  
2 5 . 6  
5 5 . 6  
2 .8 .  0 
1 1 . 8  
55 . 6  
2 5 . 7 
1 1 . 1  
5 . 1 
9 . 1  
3 . 1 
1 8 . 5  
7 . 7 
1 0 . 3  
1 3 . 6  
4 . 3  
2 5 . 9  
1 7 . 5  
2 0 . 8 
T r a  s i t e s  
W i -c h  c apture s 
U s e d  N u.In b e r  
9 
5 
1 0  
6 
5 
3 5  
1 
1 1  
1 4  
3 
9 
1 2  
3 





1 1  
1 0  
1 0  
9 
8 
1 6 0 



























7 7 . 8 
40 . 0  
7 0 . 0 
8 3 . 3  
6 0 . 0 
68 . 6  
0 
7 2 . 7  
4 2 . 8  
1 0 0 , 0 
5 5 . 5  
2 5 . 0  
3 3 . 3  
6 1 . 5 
3 3 . 3  
1 4 . 3 
2 2 . 2  
1 1 . 1 
3 6 . 4 
2 0 , 0  
3 0 . 0  
3 7 . 5  
1 1 , 1  
6 2 . 5  
3 6 . 9 
4 2 . 6  
A P P EN D I X  L 
RE LAT I ABu� D �� CE AN D D I S T R I B UT I ON C AT S  I N  
4 8  T RAP AS i\:'i D  S E  C T E D FAR\fS , 1 9 7 3 - 1 9 7 6 
T ab l e  6 8 .  Re l at i ve abun d an c e  and d i s t r i b ut i o n  o f  c a t s  i n  t h e 
4 8  t rap a r e as as  e xp r e s s e d b y  c a p t u r e  r a t e , c a t c ap t ur e s  p e r  
1 0 0  t r ap n i gh t s , and  th e p e r c e n t a g e  o f  s i t e s  u s e d  wh i ch 
yi e l d e d  o ne o r  mo re  c at s , 1 9 7 3 . a 
C a t s  C ap ­
Trap c ap - t u!:' e  










1 0  
1 1  
1 2  
1 �  ./ 
1 4  
1 5  
1 6  
1 7  
1 3  
1 9  
2 0  
2 1  
2 2  
? '?.  � _,;  


























S u b t o t a l  
5 4  
5 . 9  
6 . 9 
1 . 4 
4 . 2 
C: . 3 
5 . 6  
Q '?. ' -' • ,J 
5 . 7 
2 . 8  
5 . 6  
1 3 . 9  
5 . 7  
5 . 6  
0 
5 . 6  
1 3 . 9 
4 . 2 
5 . 6  
2 , 1  
2 . 8  
2 . 8 
0 
0 
� . 8  
T rap s i t e s  - w i th 
c au t u r e  ( sl 
;''0 o f  
s i t e s 


























8 . J  
1 6 . 7  
4 , 2 
0 
1 1 . 1 
2 5 . 0  
1 5 . 4 
2 5 . 0  
1 6 . 7  
3 . 3 
1 6 . 7  
41 . 7  
1 6 . 7  
1 6 . 7  
0 
1 6 , ?  
4 1 . 7  
8 . 3 
1 6 . 7  
/ ,... o . c:.  
7 . 1 
7 . 7  
0 
0 
1 3 . 2  
C a ts C ap -
Trap c ap - t u r e  
a r e a  t u re d  rat e 
2 5  
2 6  
2 7 
2 8  




3 3  
34 
3 5  
3 6  
3 7 
3 3  
3 9  
4 0  
4 1  





4 7  


























5 . 6 
6 . 9  
8 . 3  
5 . 6 
8 . 3  
S . 3 
Q h 
� .  v 
1 1 . 4  
3 . 2  
2 . 7  
5 . 7 
1 2 . 1  
0 
8 . 3 
,., / .) , 0 
2 . 8  
1 1 .  1 
1 1 , 6  
5 . 6  
1 1 . 3  
4 . 2 
5 . 9  
7 . 1 
6 . 8  
S t ud y  a r e a  t o t a l  
7 6  
1 3 0  5 . 8 
r rap s i t e s  
w i t h  
c apt•1 c e  (.§]_ 
% o f  
s i t e s 

























7 0  
1 2 2  
0 
1 6 . 7  
2 0 , 3 
1 6 . 7  
7 . 1 
2 5 . 0  
1 6 . 7  
1 6 . 7  
3 0 . 8  
2 3 . 1 
7 . 4  
1 5 . 4  
3 0 . 8  
0 
2 3 . 1  
1 6 , 7  
8 . 3 
J 3 . J 
3 0 . 8  
1 6 . 7  
3 2 . 0  
1 2 . 0 
1 6 . 7  
2 0 , 8 
1 7 . 5  
1 5 . 4  
8�umb e r s  o f  t rap n 1  t s  and s i t e s  us e d  a r e  g i v e n  i n  
T ab l e  4 1 , p a ge 4 1 9 . 
4 2 5  
T a b l e  6 9 . R e l a t i v e  ab u n danc e a n d  d i s t r i b ut i o n o f  c a t s  i n  
t h e  4 8  t ra p  a r e a s  a s  e xp re s s e d  b y  c a p t u re r a t e , c a t c ap tu r e s  
p e r  1 0 0 t ra p  n i g h t s , a n d  t h e  p e rc en t a g e  o f  s i t e s  us e d  wh i ch 
y i e l d e d  o n e  o r  m o r e  c at s , 1 9 7 � . a 
C at s  C ap ­
T rap c ap - t u r e  
a r 8 a  t u r e d  r a "C e  
1 
Fm C 





1 0  
1 1  
1 2  
1 J 
1 4  
1 5  
1 6  
1 7  
1 3  
1 9  
2 0  
2 1  
2 2  
2 3  



























9 . 1 
lJ, '? . '-
1 0 , 4  
2 . 8  
1 1 , 1  
0 
0 
2 . 7  
? Q 
.... _ .. ,,... 
1 4 , J / 
) , J  
5 . 3  
2 . 3 
9 . 5 
J . 1 
0 
2 .  o. 
3 . 3  
2 . 6  
5 . 6 
2 . 9 
5 . 6  
3 , J  
0 
2 . 6  
I'rap s i t e s 
w i th 
c ap t u r e ( s ) 
�t � j? o: 
s i t e s  




























2 0 , 0 
1 6 . 7 
Q , J  
3 0 . 8  
0 
(\ v 
8 . J 
� 3 ' . 
4 1 . 7  
1 6 . 7 
1 5 . 4  
P. , J > • 
2 2 . 7 
0 
3 . J 
0 
8 . J 
2 5 . 0  
7 . 7  
1 4 . J 
Q ') 
'V • _) 
1 5 . 4  
1 8 , 8  
0 
7 .  1 
S ub t o t a l 
5 2  4 . 5 4 8  1 2 . 2  
C s C ap ­
T rap c ap- t u:::- e 
a r e a  t u r e d rat e 
2 5  
2 6  
2 7 
2 .3  
2 9  
3 0  
3 1 
3 2 
J 3  
J 4 
J 5 
J 6  
J 7  
}3 
J 9  
40 
ti l  
42 
4J 
4 4  





























2 . 3  
2 . 3 
2 . 6  
0 
1 0 , 2 
1 . 5 
8 . J 
J . 1 
2 . 6  
J , O 
2 . 8  
1 0 . 3 
2 . 9 
s .  1 
6 . 9 
3 . 1  
1 1 . 4  
8 . 8  
6 . 2  
2 , 6  
9 . 1 
0 
2 . 8  
S tu dy a r e a t o t a l  
4 6  4 . 0  
9 8  4 . 5  
"2 r ap s i t e s  
w it h  
c aD t u r e ( s ) 
) .&t /0 0 ..:.  
. ... s � �, e s  






















4 2  
9 0  
0 
7 . 1 
7 . 7  
7 . 7 
0 
2 3 . 1  
� . 8 
2 3 . 1  
9 . 5  
'3 . 3  
9 . 1 
7 . 1 
2 3 . 1  
7 . 7 
2 3 . 1  
1 7 . 4  
7 . 1 
J J . J  
2 5 . 0  
1 8 . 2  
7 . 7 
1 5 . 4  
0 
7 . 7 
1 2 . 0  
1 2 . 1 
aNumb e r s o f  t ra p  n i  t s  and s i t e s  u s e d  a r e  g i v e n  i n  
T ab l e 4 2 .  p a g e 4 2 0 . 
4 2 6  
T ab l e  7 0 .  Re l at i ve abun dance a n d  d i s t r i b ut i o n  o f  c a t s 1 n  
t h e  4 8  t ra p  are a s  as  e xp re s s e d b y  c ap t ure  r a t e , c a t  c ap ­
t ur e s p e r  1 0 0  t rap ni gh t s , and  t h e  p e rc e n t a g e  o f  s i t e s  
u s e d  wh i ch y i e l de d  o n e  o r  m o r e  c a t s , 1 9 7 s . a 
C a t s  C ap ­
T rap c ap - t u r e  










1 0  
1 1  
1 2  
1 3 
1 4  
1 5 
. / J.. b 
1 7  
1 8  
1 9  

























S u bt o t al 
5 4  
2 7 . . 
J , O 
1 1 0 
..... ..... . / 
5 . 9 
3 . 2  
0 
3 . 3 
1 1 .  1 
8 . 6  
5 . 1 
2 . 7  
5 . 7  
1 4 . J 
2 . 8  
5 . 6 
9 . 8  
1 4 . 3 
1 3 . 3 
6 . 7  
5 . 0 
3 . 0  
0 
3 , 6  
2 . 5 
6 . 3 
T rap s i t e s  
w i th 
c aptu�e ( s ) 
;�o o !  ..
s i t e s  


























7 . 7  
9 . 1 
2 0 , 0  
1 5 . 4  
8 . 3 
0 
2 1 , 4  
2 3 . 1  
2 3 . 1  
1 4 . 3  
7 . 7  
1 6 . 7  
4 1 , 7  
8 . 3 
1 6 . 7  
2 5 . 0  
2 5 . 0  
3 6 , i.l-
1 5 . 4  
1 4 . 3 
.:.. ? 
� .  ' 
0 
2 1 . 4  
7 . 1  
1 5 . 6  
C a t s  C a p ­
T rap c ap - t � r e  
are a t u r e d  rat e 
2 5  
2 6  
2 7  
2 3  








J 7  
JB 
3 9  
4 0  
4 1  
4 2  
43 
44 





























'3 . 1 
3 . 1 
� /' 
;:j , b  
9 . 7  
3 . 6  
0 
2 . 6  
1 1 . 8  
9 . 1 
1 3 . 3 
1 1 . 4  
0 
2 . 3 
1 6 . 7 
{., , ,  
v . -
1 4 , 3 
9 .  1 
2 P, ' -' 
7 . 7  
1 0 . 8  
1 0 . 5 
J . 1 
3 . 0  
8 , 6  
7 . .5 
T ra p  s i t e s  
w i th 
::.:: ant u r e ( s ) 
/; o f  
s it e s  


























6 0  
2 1 . 4  
3 . 3 
2 0 . 0 
2 7 . 3 
2 3 . 1  
7 . 7  
3 3 . 3  
2 3 . 1  
2 5 . 0  
2 3 . 1  
0 
6 . 7  
5 0 . 0  
1 8 , 2  
3 8 . 5  
2 1 . 4  
6 . 2 
2 3 . 1  
3 0 . 8  
2 .3 . 1  
8 . 3 
7 . 1  
2 3 . 1  
1 9 . 2  
S t udy a r e a  t o tal 1 1 7 6 .  9 1 0 9 1 7 . 4  
aNumb e rs o f  t rap n i gh t s  and s i t e s  us e d  a re g i v e n  i n  
T ab l e  4 3 , p a ge 4 2 1 .  
4 2 7  
Tab l e  7 1 . Re l a t i v e  ab und a n c e and d i s t r i b u t i on o f  c a t s  i n  
t h e  s tudy ar e a  a s  exp r e s s e d b y  c a p t ur e  r a t e , c a t  c ap tu r e s  
p e r  1 0 0  t r ap n i g h t s , and t h e  p e rc en t a g e  o f  s i t e s  us e d  
whi c h  y i e l d e d  o n e  o r  mo r e  c a t s , 1 9 7 6 . a 
C at s  C ap ­
'l' rap c ap - t u r e  
a r e a  t u r e d  r a t e 
1 
2 
1 0  
1 1  






S u bt o t a l  
7 
3 . 7 
2 0 , 0 
? . 1 
0 
6 . 7 
6 . 3  
l' rap s i t e s  
w i t h  
c an t u re ( s )  
:lo o f  
s i t e s  







1 1 , 1  
6 0 , 0  
2 0 , 0  
0 
1 6 . 7 
2 0 , 0 
C a t s  C ap ­
r rap c ap - t ur e  
a r e a  t u r e d  rat e 
34 1 
3 5 4 
Farm � 1 
3 9 0 
4 0  1 
?arm il 5 
4 3 1 
44 5 
Farrr� 3 2 
Far� :-i 0 
Farm lYi 3 
4 5 4 
46  
F a rm t.} R  1 
4 7 5 
? a rm G O  0 
F arm V 0 
48 2 
J 6  
3 3 . 3  
1 2 . 5 
2 . 6  
0 
4 , 0 
4 1 , 4  
1 1 , 1  
1 4 . 3  
1 1 . 1 
0 
1 3 . 6  
1 4 . 3  
J , B 
3 . 8  
1 7 . 2  
0 
0 
7 . 4 
3 .  1 
S t u dy a r e a  t o t al 4J 7 . 8  
I' rap s i t e s  
w i th 
c ap t u r e ( s )  
:& o f  
s i t e s  



















3 2  
3 9 
1 0 0 , 0 
3 6 . 4  
7 . 1  
0 
1 1 .  1 
3 3 . 3  
3 3 . 3  
3 8 . 5 
3 3 . 3  
0 
2 2 , 2  
44 . 4  
9 . 1 
1 0 , 0 
3 0 . 0 
0 
0 
2 5 . 0  
2 0 , 0  
2 0 . 0 
aNumb e r s  o f  t r ap n i g h t s  and s i t e s  u s e d  a r e  g 1 ve n  
i n  T ab l e  4 4 , p ag e  4 2 2 . 
APPE:JD I X  M 
RE S U L T S O F  THE S E RUM S URvl3Y AMONG O P O S S UMS , 




T a b l e  7 2 .  R e s u l t s  o f  t h e  s e rum s u r ve y  amo n g o p C\ s s urn s  i n  th e s t u d y  a r e a . 1 9 7 3 . a 
A g e  
c l a s s  
W t . 
•r rap c l as s 
are§! __ :S e x  
1 R S N  
PHSP 
DRSP 
J HS N 
S HS N 
'3 HS N 
PHSP 
1 1  HSN 
1 3  RS N 
PRSP 
1 5  HSN 
1 �  RS N 
2 1  HS i'-1 
2 2  HS l" 
P W> P  
Juven i l e  S u bad u l  t ..,..----__;A:.z.d=u.::.l....:t__; ________ _ 
We i gh t  c l a s s e s  a r e  d e f i n e d  i n  T ab l e  2 4 ,  p a  1 0 7  
1 2 -� � 5 _ _§__ 7 
l�! IVl F Nl F I'll P Nl F N1 F M F f'll F _ _  
1 -
1 - - -



























1 *  
0 











·r o t al 
F 
1 2 
1 *  1 *  




1 *  1 *  
2 J 
0 0 





1 * 1 * 
Tabl e 7 2 .  c o n t i nu e d . 
-----
At?, e 
c l a s s  J uven i l e  S u badu l t  Ad u l t  
'N t .  
Trap c l a s s  I 
We i g h t  c l as s e s  a r e  d e f i n e d i n  T ab l e  2 4 2 :a�e 1 0 7  
2 3 4 _:L ) 
a r e rt  S ex !Vl F lVl F M F M F ).V; F !Vi F -
2 3  R S N  - 1 1 - - - - 1 - - - -
2lJ- R S N  - - - - 1 - - - - 1 - -
2 <)  HSN - - 1 - 1 1 1 - - - - -
2 7  R S N  - - - - - - - - 1 1 1 -
2 P· HS N - - - - - 0 - 1 - - - -
PRSI) 1 *  0 
)If. HS I·l - 1 - - - 1 - - - - - -
3 5 R :S N  - - - - 1 - - - - - - -
3 6  ft S N  - - - - 1 1 1 2 - - - -
3 ?  HS N - - - - - - - - - - - 1 
J �.� HS N - - - - - - - 1 - 1 - -
H S N  - - - - - - - - 1 - - 1 
lJ.- 5 H S N  - 2 1 - - - - - - 0 - -
P RSP 0 0 1 *  
1+ 6 R S N  1 - - - - 0 - 0 - 0 - -
PRSP 0 1 *  1 *  1 *  
'l l' o t a l  
M F IVl F 
- - 1 2 3 
- - 1 1 2 
- - 3 1 4 
- - 2 1 J 
- - - 1 1 
1 *  1 *  
- - - 2 2 
- - 1 - 1 
- - 2 3 5 
- - - 1 1 
- - - 2 2 
- - 1 1 2 
- - 1 2 3 
0 1 *  1 *  
- - 1 0 1 .p.. vl 
0 3* 3 *  0 
T a b l e  7 2 . con t i n u e d . 
Ag e 
c l a s s  
'N t . 
Trap c l a s s  
S e x  
47 f\S N 
1-+ '1 HSN 
S ubt o t al 
HS N 
P H S P  
DR:.: P  
N e ight c l a s s  




RS N 7 
P k� P  0 
DHSP 0 
T o t a l  
t e s t e d  7 
Juv e n i l e  S ubad u l t  Ad ul t 
We 1 gh t c 1 a s s e s  a r e  de f i -n-e"'d-....i-n-nT'a'o....,l,
:e.:..:_



















2 *  
0 








1 5  
2 *  
1 
9 
2 *  
l t 
l t 




1 0  












































arhe s amp l e ( s )  i s  ( are ) e i t h e r r ab i e s  s e ro n e g a t i ve ( RS N ) , p re s um p t i ve rab i e s  
s e rop o s i t i ve ( P RSP * ) , o r  de f i n i t i ve rab i e s  s e ro p o s i t i v e  ( DRS P t ) .  




AP P E �D I X  N 
RE SULT S O F  THE S E RlJM S U RVE Y  A.MON G O P O S S UMS B Y  




T a b l e  7 :S .  He s u l t s o f  t h e  s e ru m  s u r ve y  amon g op o � s UJns i n  t h e  s t ud y a r e a , 1 9 7 4 . a  
Ag r� 
c l a s s  
'N t . 
T r ap c l a s s  I 
a r t:  a S e x M 
1 H S N  -






P HS P  
DHSl' 





1� HSfl 0 
P r<SP 1 *  
5 RSN -
PHSP 
tT u v e n i l e  S u badu l t  Adu l t 
�1/ e i �h t  c l as s e s  a r e  de f i ne d i n  T ab l e  2 4  2 �a�e 1 0 7  
_2 j 4 __ :::2:: 
F N! F M F M F M F M F 
2 1 J - - - 1 - 1 - 3 
- - - - - - 2 1 0 0 -
0 0 2* 1 *  
1t 0 0 0 
- - - - - - 1 0 0 - -
1 *  0 2* 
0 l t 0 
- - - - - - 0 - - 1 -
0 0 
2 t 0 
- - - - - - 2 - - 0 -
0 1 *  
- - - - - - J - 1 0 -
0 0 1 *  
- - - - - - 1 - 0 1 1 
0 1 *  1 *  0 
2 
M F' !Vi 
- 1 1 
- - 2 
1 * 
0 
- - 0 
0 
1 t 
- - 1 
0 
0 
- - 0 
1* 
- - 0 
2 *  
- - 1 
1 *  
·r o t a l  
F 
1 1  1 2  
2 4 
2* J* 








0 1 * 
4 L� 
0 2 *  
2 J 
1 *  2 *  
T ab l e  7 3 .  c o n t i n ue d .  
A g e  
c l a s s  J u v e n i l e  S u ba d u l t A d u l t -
l"i t . W e i gh t  c l a s s e s a re d e f i n e d  i n  T ab l e  2 4 1 E age 1 0 7  
'l' rap c l a s s  I 2 3 4 5 § 2 'l' o t a l  
a r' c a  S e x M F fll F M F M F !VI F M F M F M F 
fJ R:...l N 1 - - - - - - 1 - 1 - - - - 1 2 J 
P R S P  0 1 *  0 0 1 *  1 *  
7 RS N - - - - - - - - 1 1 2 - - - J 1 LJ. 
Fl RS N - - - - - - - 1 - - 1 - - 1 1 2 J 
9 !�S N  - - - - - - - 1 1 - 1 1 - 1 2 J 5 
1 0  RS N - - - - - - 1 1 - 2 1 - - - 2 J 5 
P R S P  0 0 0 0 0 0 0 
D RS P 0 0 0 2t 2t 0 2t 
1 1  RS N - - - - - - - 0 2 1 2 - - 0 4 1 5 
P R S P  0 0 0 0 1 *  0 1 *  1 *  
DRSP 2 t 0 0 0 0 0 2t 2t 
1 2  HS N 1 - - - - - - - l - - - - 1 2 1 J 
1 3  RS N - - - - - - - 1 1 - - - - - 1 1 2 
1 11 RS N - - - - - - - 1 - 1 - - - - - 2 2 
1 5  R S N  - - - - - - - - 1 - 0 - - - 1 - 1 




T al)l e 7 3 . 
Ag e 
c l a s s  
W t .  
·r rap c l a s s  
16  HSN 
PH�;p 
1 7  HS N 
H� R S N  
1 9  H::-; N 
? 0  RS N 
PHSP 
22 HSN 
23 RS N 
H S N  
2 5 HS N 
2 6  HS N 
2 7  RS N 
2 R  N 
















J uven i l e  S u ba d u l. t Adul t 
We 1�n t  c l a s s e s  a re d e f i n e d  in T an l e  24 , p a g e  1 0 7  
2 J 4 5 b 
n lVl F M F M F M F lVl F r 
- - - -
- - 1 0 - - -




- 1 1 1 - -
-
- -
- - 1 - - - 1 -
-
- - -




- 1 - - - -
1 *  
-
- - - 1 - 1 - - - -
-
-
- - - - 0 - 2 - -
1 *  0 
-




- 1 - - - .. 
-
-- - - 1 - 1 0 - 0 -
0 0 1 *  1 *  
-
- - - - - - -
- J 1 
- - - -
-
- 2 - 1 
2 T o t a l  
M F !'li F 
- - 0 1 1 
1 *  0 1 *  
- - 1 2 3 
1 - 3 - J 
- - 2 4 6 
- - 1 1 2 
0 1 *  1 *  
-
-
- 2 2 
- - - 2 2 
1 *  1 *  
-
- 1 - 1 
- - - 1 1 
-
- 0 2 2 
2 *  0 2* 
-
- J 1 4 
+-
1 1 1 4 5 � tn 
Ta b l e  7 3 . c o nt i n u e d . 
Age 
c l a s s  Juv e n i l e  S ubadu lt Ad ul t 
W t . W e i�h t  c l a s s e s  a r e  d e f i n e d  i n  Tab l e  2 4 , p a g �  1 0 7  
'P rap c l a s s  1 2 J 4 5 6 
!'1: F I'll F M 
2 9  H'3 N - 3 - - -
PHSP c 
) 0  N - - - - -
3 1  RSN 1 - - - -
) 2  HS N - - - - -
P HSP 
)} ES N - - - - -
}4  hS N - - - - -
J 5  HS N - - - - -
PHSP 
)6  HS N - - - - -
3 7  R S N  - - - - -
PRSP 
DRS P  
) 8  RS !'� - - - - -
3 9  RS N - - - - -
F Ni F !VI 
- - 1 1 
0 1 *  
- - 1 -
- - 3 -
- - - -
- - - -
- - 1 -
- - 0 -
1 *  
- - - -
- - - -
- - - -

































2 : 'l'o t a l  
M F I'll F 
- - 1 L� 5 
1 *  0 1 *  
- - - 2 2 
- - 2 5 7 
1 - J 1 4 2 *  2*  0 2 *  
- - 1 2 3 
1 *  0 1 *  
- - - 2 '") "-
1 - 1 1 2 
0 0 1* 1 *  
- - 1 - 1 
- - - 1 1 
0 0 
1t 1t 
- - 1 2 3 
+::.. 
1 1 2 trl - - (}\ 
T a b l e 7 3 .  c o n t i nu e d .  
Ap; e 
c l a s s  J u v e n i l e  S u ba d u l t  A d u l t 
\1-/ t . W e i gh t  c l a s s e s  a r e  d e f i n e d i n  T ab l e  2 4 1 E a g e  1 0 7 2 T o t a l  ·r rap c l a s s  I 2 =:L_ q, 5 6 
a r e a  <..:. .., e x M F Nl F M F M F ['.'! F N1 F !Yl F l\'i F 
l� O R::> Ii - 1 - - - - - - 1 1 - 1 0 - 1 J /� 
P RS P  0 0 0 0 0 0 0 0 
U H S P  0 0 0 1t 1 t 1t 1 t 2t 
�� 1 r�s 1·� - - - - - - - - - - 0 - 1 - 1 - 1 
PRSP 1 *  0 1 *  1* 
4 2  f 6 N  - - - - - - 0 - 1 - 1 1 1 2 - - .L -
PHSP 1 *  0 0 0 1 *  1 *  
I� J HSN - - - - - - - - 1 1 - - - - 1 1 2 
� � � �  H S N  - 1 - - - - - J - 1 - 1 1 - 1 6 7 
1.� 5 H. S N  - - - - - - - 1 1 0 1 - - - 2 1 J 
PRSF 0 1 *  1 *  0 1 *  1 *  2 *  
D H S P  0 0 1t 0 0 1 t 1t 
lt- 6 RS N - - - - - - - - - 1 1 - - 1 1 2 
48 R S fJ 1 - - - - - - 2 - 0 1 - - - 2 2 4 
PRSP 0 1 *  2*  0 0 J* J* 
S u b t o t a l  
RS ll  6 7 1 J - 2 4 37  1 4  2 5  2 3 1 5  7 5 5 5  9 4  1 L�9 
PRSP 1 *  0 0 0 - 0 0 7 * 4* 8 *  8 *  0 2 *  1 *  1 5* 1 6* 3 1 *  




T a b 1 �� 7 3 . c o nt i n u e d . 
c l as s  J uv e n i l e  S u bad u l t  A d u l t 
T r a p  
et r e a  
vvt . \'le 1 gh t  c l a s s e s  a r e  d e fined
- I n  T ab l e  2 4 2 p a g e  1 0 7  
c l a s s  _1__ 2 3 Z� 5 6 ::=:z= 
::J e x  [V, F M F Nl F M F iVl F M F' M F 
We i ght 
c l a s s t o t a l  
r\S N  1 3  4 2 41  ) 9 J 8 1 2  
P H S P  1 *  0 0 7 * 1 2 *  R *  J * 
n H S P  0 0 0 5t Jt 3t 1 t 
'r o t a L 
t c s te J  1 4  4 2 5 3  SLt l} 9 1 6  
M 
'I' o t a l  
F 
1 49 
3 1 * 1 2t 
1 9 2 
aThe s a mp l e ( s ) i s  ( a re ) e i th e r  r ab i e s  s e ro n e g a t i ve ( RS N ) , p re s ump t i ve r ab i e s  
s e r op o s i t i ve ( P RSP  * ) ,  o r  d e f i n i t i ve r ab i e s  s e r op o s i t i ve ( DRS P -t ) . 




AP P E ND I X  0 
RE S UL T S  O F  THE RUM S U RVEY 1'u'10 N G  OP SUM S , BY 
WE I GHT CLA S S , S E X , AN D T R..t\P AREA , 1 9 7 5  
Tab l e  7 4  
�·---�-- �----
Ag e 
c' l a s s  
lv t . 
r r a p  c l as s 
92:Qa S e x  
1 d S fl 
PHSP 
2 1\� 




0 L� i-{S N 
FRSP 
5 HS i� 
PHSP 
6 HS N 
PHS 
7 k �) N  
'I HS N 
9 HS N 
Pa�:; p 








J u ve n i l e  S u badul t Ad u l t  























1 *  1* 
0 
1 *  
0 
1 *  
1 
1 *  
2 
















1 *  
0 







'r o t a l  
M -y-
1 2 
2 *  2 *  
2 
J 1 
0 1 *  
2 J 
1 * 0 
2 4 

















1 *  
5 
1 *  
6 
2 *  
5 





Ta b l e 7 4 . c on t i n ue d .  
Age 
c l a s s  J u v e n i l e  S u bad u l t  Adu l t  
'tl t . W e i gh t  c l a s s e s a r e  d e f i n e d  i n  Tab l e  2 4 1 Ea g e  1 0 7  
·r ra p c l a s s  I 2 3 4 5 6 2 'l' o t a l  
a r e a  S e x M F M F Nl F N1 F M F IVl F M F rvl F 
1 0  HS N 1 - - - - - - - - 3 - 0 - - 1 3 4 
PHSP 0 2 *  0 0 2 *  2 *  
DRS P  0 0 lt 0 1 t 1 t 
1 1  HS N - - - - - - - 1 - 1 - - 1 - 1 2 J 
1 2  R S H  - - 1 - 3 1 - - - - - 1 0 - 4 2 6 
PRSP 0 0 0 0 1 *  1 *  0 1 *  
1 3  RSN - 1 - - - 1 1 1 - 1 - - - 0 1 4 5 
P RS P  0 0 0 0 0 1 *  0 1 *  1 *  
1 l.t HS N - - - 1 2 2 - 0 - 2 - - - - 2 5 7 
0 0 0 1 *  0 0 1 *  1 *  
1 5  RS N - - - - - 2 - - - 3 1 1 - - 1 6 7 P HSP 0 1 *  0 0 0 1 *  1 *  
1 6  RS N - - 1 - - - 0 0 - 1 - 2 - 0 1 J 4 PHSP 0 1 *  1 *  0 0 1 *  1 *  2 *  J * DHS P 0 0 0 0 1 t 0 0 1 t 1 t 
1 7 RS N - - - - - - - 2 0 1 1 - - - 1 J 4 P R S P  0 1 *  0 1 *  0 1 *  
1 R  HSN - 1 - - - - - - 0 1 - 0 - - 0 2 2 




Tabl e 7 4 .  c o nt i nued . 
Ag e 
c l a s s  Juven i l e  S u badu l t  Ad u l t  
W t . We 1 sfit c l as s e s  a re d e fi n e a  i n  T ab l e  2 4 z E a se 1 0 7  
·r rap c l a s s  1 2 3 4 5 6 2 T o t a l  
S e x M p M F M F Nl F fVl F M F I'il F 1\'i F 
1 9  HS N - - - - - - - 1 - 4 - 1 - - - 6 6 
2 0  HSN - - 1 1 - - - 1 - 1 1 2 - - 2 5 7 P HS P  1 *  0 0 0 0 0 1 *  0 1 *  
2 1  HSN - - - - - - ll- - 1 - 1 - 1 - 7 - 7 
2 2  RS N - - - - - - 1 1 1 3 - 1 - - 2 5 7 PHSP 0 0 0 1 *  0 0 1 *  1 *  
2 )  RS N - - - - - - - - ·- 1 - 1 1 - 1 2 J 
2l� H S N  - - - 1 - - - 1 - - - - - - - 2 2 
2 5 HSN - - - - - - - 0 - 1 - - - - - 1 1 
PRSP 1 ""  0 1 ""  1 *  
2 6  RSN - - - - - - - - - - 1 - - - 1 1 
2 7  RS N - - 2 - - 1 2 - l 2 - - 1 - 6 J 9 
2 8  HSN - - 1 - - 2 2 - - 1 - - 1 - 4 J 7 
2 9  HSN - - 1 - - - - - 1 5 0 0 - - 2 5 7 PHS P 0 0 0 1 *  1 *  1 *  1 *  2 *  
""" ) 0  RSN - - - - 2 1 - - - 1 - 1 1 1 J 4 7 """ N 
Ta b l e  7 4 .  c o nt i nu e d . 
A g e  
c l a s s  Juven i l e  S u ba d u l t A d u l t 
W t . We i gh t  c l a s s e s  a r e  d e fine d i n  T ab l e 2 4 2 E ase 1 0 7  
2 ·r rap c l a s s  j 2 J 4 5 6 1' o t a l  
M F M F M F M F M F M F M F M F 
3 1  RS N - - - 1 2 1 1 - - - - 1 - 2 3 5 8 
32 RS N - - 2 - - - - - 1 3 1 - - 1 4 4 8 
PRSP 0 1* 0 0 0 1 *  0 1 * 
J J  HS ! !  - - - - - - - - - 2 - 1 2 - 2 J 5 
34 HS N - - - - - - - - 1 - - - - 1 1 1 2 
3 5 RS N - - - - 1 1 - 1 - 2 - - 1 - 2 4 6 
3 6  HSN - - 1 - 2 - 1 - 1 0 - 1 - - 5 1 6 P RSP 0 0 0 0 1 * 0 0 1* 1 * 
3 7 N - - - - 4 1 - - 0 1 - 2 1 - 5 4 9 PRSP 0 0 1 *  0 0 0 1 *  0 1 * 
} '1 HS N - - - - - 2 1 J - - - 1 - - 1 6 7 
J9 RSN - 1 1 - - - 1 1 - 2 - 1 - - 2 5 7 PHSP 0 0 0 1 * 0 0 0 1 *  1 *  
R S N  J 1 - - - - - - 0 1 - - - - 3 2 5 PRSP 0 0 1 *  0 1 *  0 1 *  
4 1  RSN - - - - - - - 1 - 1 0 - 1 - 1 2 J � � PRSP 0 0 1 *  0 1 *  0 1 * (A 
T a b l e 7 4 . c ont inued . 
Age 
c l a s s  Juven i l e  S u badu l t  Adul t 
We i Ph t  c l a s s e s  a r e  de f i n e d i n  T ab l e  2 4 , pa ge 1 0 7 
r rap c l a s s  1 "' 2 J lf 5 § 7 . T o t al 
a re a S e x M F M F M F M F [\'] F M F ['II F M F 
42 HSN - - 1 1 - - - - - 2 1 2 1 - 3 5 8 
PRS P 0 0 0 0 0 1 * 1 * 0 1 * 
4 J i\S N - 1 - - - - 1 - - 1 - 1 0 - 1 3 4 
PRSP 0 0 0 0 1 * 1 * 0 1 * 
L1.L1. HSN - - - - - - - 1 - 1 - 1 - - - 3 3 
PRS P 0 1 * 0 1 * 1 * 
4 5 RS N 1 - - - - - - - - 1 1 - - - 2 1 3 
46  N - - - - - - 1 0 - 5 - 1 1 - 2 6 8 
PRSP 0 1 * 0 0 0 0 1 * 1 * 
47 RS N - - - - 1 1 - 1 - 3 - 1 - - 1 6 7 
PRSP 1 * 0 0 0 1 * 1 * 1 * 2* 
RS N - - - - - - - 1 - 3 - - - - - 4 4 
P RSP 0 0 0 0 
Dl{S P 0 1 t  1 t 1 t 
S u b total 
RSN 9 5 14 6 18 20 1 9  27 7 65 13 30 15 6 95 1 59 2 5 4  
PHSF 0 0 1 * 1* 1* 1 * 1 * 6* 7* 1 0* 2* 5* 4 • 2 • 1 6* 2 5* 41 * 




T a b l e  7 4 . c o nt inue d . 
J uven i l e  S u b a d u l t A d u l t ·���----�==--------
We i gh t  c l a s s e s  a re d e f i ne d i n  T ab l e 2 4 , p a ge  1 0 7 
T rap 
a r e a  
Age 
c l a s s  
N t . 
c l a s s  
S e x  
3 -- ___2_ _]_ I' o t a l 
M F M F M F Nl F M F M F Nl F M F 
W e  i{;ht 
c l a s s  t ot a l 
RS N 1 4 2 0  J R LJ-6 7 2  4 J  2 1  
P R S P  0 2* 2 ll- 7 * 1 ? * 7 * 6*  
Dh:Sl) 0 0 0 0 1 t 2t 0 
T o t a l  
t e s t e d  1 LJ. 2 2  4 0  53 8 0  5 2  2 7  
arhe s amp l e ( s )  i s  ( a re ) e i th e r r ab i e s  s e ro n e g a t i v e  ( RSN) , p r e s ump t i ve r ab i e s 
s e rop o s i t i ve ( P RS P  * ) , o r  de f i n i t iv e  r ab i e s s e r op o s i t i ve ( D RS P  t ) . 
- = N o  s amp l e s  t e s t e d . 
2 5 4  
4 1 * 
Jt 




AP PEND I X  P 
RE S U L T S  O F  T HE S ERUM S UR,./EY .6010N G O P O S S U�1S , B Y  
WE I GH T  C LAS S , S E X , A� D TRAP ARE A ,  1 9 7 6 
Tu b l e  7 5 .  Re s u l t s  o f  t h e  s e r um s u r ve y  amo n g  op o s s ums 
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a Th e  s amp l e ( s ) i s  ( ar e )  e i th e r r ab i e s s e ro n e g a t i ve ( RS N ) , p re s ump t i ve  r ab i e s  
s e r op o s i t i v e  ( P RSP * ) , o r  d e f i n i t iv e  r ab i e s s e rop o s i t i ve ( DRS P �) . 
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A C ONS I DE ��T I ON O F  CARRI ON FE I N G  I N  RAB I E S  
T ��N SMI S S I ON AN D I T S  L AT I ON SHI P T O  
RAB I E S  E CO L O G Y  
A CONS I DE RAT I ON O F  C A RR I ON F E E D I N G  I N  RAB I E S 
T R..\N S f.!I S S I O� -��D I TS RE LAT I ONSH I P  T O  
RAB I E S  E CO L O GY 
I t  w a s  no t e d  i n  t h e  n al s e c t i on o f  t h e  d i s c us s i on 
t ha t  o n e  f e a s i b l e  m e t h o d  r r ab i e s  ma i n t e n anc e i s  t h e  p re s ­
e n c e o f  s ub c l i n i c a l  rab i e s  in fe c t i o n s  amo n g  t h e  maj o r  h o s t  
s p e c i e s  o f  c l i n i c a l  rab i e s  a nd / o r  o t he r  app a re n t  r e s e rv o i r  
s p e c i e s .  S u c h  in fe c t i o n s  wou l d  p e r m i t  i n  c t e d  an ima l s  t o  
c a rry t h e  v i rus t h rou ghout t he i r  l i ve s  w i t h o ut d e ve l o p i ng 
t h e  c l i ni c al d i s e as e  w h i ch n o r ma l l y  re s ul t s  i n  d e at h . I f  t h e  
rab i e s  v i rus i s  m a i n t  n e d i n  th i s  mann e r ,  t h e n  t h e  qu e s t i on 
o f  an a l  t o - an i ma l  t ran s m i s s io n  b ec ome s v e ry i mp o r t an t . I n  
t h e  p a s t t h e  ab e r r an t  b eh av i o r  and v i c i ou s  b i t in g  a t t a c k s  
a s s oc i at e d  w i t h  c l i n i c a l  rab i e s w e r e  c on s i de re d  e s s e n t i a l  f o r  
mo s t  r ab i e s t ran s m i s s i on , p a r t i cu l a r ly amon g t e r r e s t  a l  
c ar n i vo re s . I n  r e c ent y e a r s  o t h e r  me thod s h a v e  b e e n  d i s -
c o v e r e d  t o  a c c o un t  r s o me rab i e s t ra n s m i s s i o n  i n  t h e  a b s enc e 
o f  t h e  c l i n i c a l d i s ea s e . One  such  me t h o d  fo r t h e  n a t ur a l 
c i rcul a t i on o f  r ab i e s  wh i c h  h a s  n o t  b e e n  e x t e n s i v e l y  e va l ua t e d  
i s  c a r r i on fe e d in g .  Th i s  appe n d i x  rep r e s ent s  a s ynthe s i s o f  
t h e  i de a s  s u r round i n g  c ar r i o n  fe e d i n g  a s  a mo d e  o f  rab i e s 
t ransmi s s i on and t he r e l at i o ns h i p o f  t h i s  c o n c e p t  t o  t h e  d a t a  
g a t h e r e d  in t h i s  a n d  o t h e r  s t u d i e s o n  w i l dl i fe rab i e s e c o l o gy . 
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T h e  da t a  o f  t h e  p r e s en t  s t ud y  s u g g e s t t h at t h e  l e v e l  
o f  r e p o r t e d  r ab i e s  c a s e s  i n  t h e  s t udy are a w a s  n o t  s u f ­
f i c i e n t  t o  e xp o s e  t h e  l a r ge numb e r  o f  c a t s  and o p o s s ums 
w h i c h  g a ve s ome e v i d enc e o f  p r i o r  cont a c t  w i t h  the r ab i e s 
vi rus , i . e . , rab i e s  s e r o p o s i t i ve c a t s and op o s s ums . T h e  
e xp o s u r e  o f  o p o s s ums a n d  c at s  t o  r ab i e s  may h a ve r e s ul t e d 
from t he in g e s t i on o f  r ab i e s  in f e c t e d  t i s s ue .  Wh i l e  s uc h  
f e e d i n g may h av e  i n vo l ve d  t h e  c o n s ump t i o n  o f  a n i ma l s  wh i ch 
had d i e d  o f  c l i n i c a l  r ab i e s , an a l t e rn a t i ve mo d e  wou l d  inv o l v e  
f e e d i n g  on rab i e s i n fe c t e d  an i ma l s wh i ch h a d  di e d  o f  o t h e r 
c aus e s  s u c h  as s t a rvat i o n , d i s e a s e s  o t he r t h an rab i e s , o r  
a cc i de n t a l  d e a t h s  du e t o  c o l l i s i o n s  w i t h  aut omob i l e s o r  f a rm 
ma ch i n e ry . T h e  acqui s i t i o n  o f  a rab i e s i n f e c t i o n  b y  c a rr i on 
fe e d i n g  w ou l d  n o t  b e  l i mi t e d t o  t h e  c o n s ump t i o n  o f  r ab i e s  
i n fe c t e d  s ku nk s . S in c e  o n e  o p o s s um was fo und w i t h  r ab i e s  
ant i ge n  i n  i t s  s al i v a ry g l an d , a c a r r i o n  fe e d i n g  c i rcul at i on 
o f  rab i e s  v i rus c o u l d i n vo l ve b o t h  in t ra - a n d  int e r s p e c i fi c  
s c a ve n g i n g  b y  a v a r i e t y  o f  o mn i v o r ou s  and c arn i vo rous  s p e c i e s . 
I f  r ab i e s , a d i s e a s e  o f  t h e  ne rvou s s y s t e m , i s  t r ans ­
m i tt e d by ca r r i o n fe e d in g ,  i t  wou l d  not  b e  t o t a l l y un i qu e . 
I n  r e c e n t  y e a r s  c o ns i d e r ab l e  e vi denc e h as indi c a t e d  t h a t kuru , 
a s l ow d e g e ne r a t i ve d i s e a s e  o f  the  human ne rvou s s ys t e m caus e d  
b y  a vi ru s - l i k e  a g ent , i s  t r ans mi t t e d  d ur i n g  r i t ua l  c an n i b a l i s m 
( Ga j dus e k  1 9 7 7 : 9 4 9 ) . The re i s  e v i de n c e  t o  s u g g e s t  t h a t i n fe c ­
t i o n  may h a ve t ak e n  p l a c e  t h rou gh c o n t ami n at i on o f  b o dy 
s u r fac e s  dur i n g  t h e  a c t o f  c an n i b a l i s m . G a j dus e k  ( 1 9 � 7 :  
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9 5 7 - 9 5 9 )  p r e s ent e d  ar gume n t s  t o  s u g g e s t  t h a t  o th e r  s l ow de -
g e ne r at i ve ne r vo u s  s y s t em d i s e a s e s  may b e  s p r e ad , i n  p a r t , 
by  t h e  o r a l  r o ut e .  H e  n o t e d  t h a t  mink o n  c e rt a i n  c omme rc i a l  
ranche s d e ve l op e d  t ran s mi s s i b l e m i nk e n c epha l o p a th y  ( TM E ) 
a ft e r  t h e y  h a d  b e e n  fe d c a rc a s s e s  o f  s cr ap i e - i n fe c t e d  s he e p , 
and h e  p o s tu l a t ed t h a t  t h e s e  two d i s e a s e s  m ay b e  c a u s e d  b y  the  
s ame d i s e a s e  a g e n t . H e  s u g g e s t e d  that  T�� may h a v e  o r i g i n a t e d  
a s  m i nk fe d o n  s c r ap i e - i n fe c t ed s h e e p  c a r c a s s e s . Whi l e  the s e  
find i n g s  may s e e m  remo t e  f r o m  the  ep i z o o t i o l o g y  o f  rab i e s , 
t h e  f ac t s  s u g g e s t in g  th a t  s ome n e r vous s y s t e m d i s e as e s  a re 
t r ans m i t t e d  dur in g  the  ac t o f  c a r r i on fe e d i n g  a nd / o r  th e 
i n g e s t i on o f  i n f e c t e d  t i s s ue p r ov i d e h yp o th e t i c a l  mo d e l s  fo r 
a c a r r i on fe e di ng t ra n s m i s s i on c y c l e  f o r  w i l d l i f e  r ab i e s . 
A c a rr i o n  f e e d i n g  mo d e  o f  rab i e s  t r a n s m i s s i o n i s  
de p en d e n t  o n  d em on s t r a t i n g  t h a t  an i n f e c t i o n  c a n  d e ve l o p  b y  
t h e  i n ge s t i on o f  r ab i e s  in fe ct e d t i s s ue .  S o a v e  ( 1 9 6 6 : 4 5 ) 
r e p o rt e d  t h a t  s o me l ab o ra t o ry mi c e  wh i ch at e r ab i e s  in f e c t ed 
b r a i n  t i s s ue d e ve l op e d c l in i c a l  r ab i e s . T he o c c u r r e n c e  o f  
c l i n i c a l  rab i e s  w a s  no t dep endent  on t he p r e s e n c e  o f  a mou th 
woun d . He a l s o  s ta t e d  that  the  i n v e s t i ga t i on ind i c a t e d : 
The  r ab i e s  vi rus re ma i n s  v i ab l e  i n  the b r a i n  o f  d e ad 
m i c e  f o r  a t  l e a s t  e i gh t  days when  th e b r a i n  w a s  h e l d  
a t  2 5 °  C and 2 0  day s  a t  1 0 °  C -- a  s uf fi c i ent  p e r i o d o f  
t ime f o r  t h e  c a rc as s  o f  a n  an ima l dy i n g  o f  r ab i e s  t o  
b e c ome a s o urc e  o f  v i ru s  for o t he r an i ma l s . 
F i s c h man and W a r d  ( 1 9 6 8 : 1 3 5 )  i n fe c t e d  n e on a t a l mi c e  
w i th r ab i e s , and n o t e d  t h a t  s ome o f  the s e  youn g m i c e  w e r e  
found mi s s i n g  a ft e r  t h e  i n c c u l a : i o n , p r o b a b l y  a s  a r e s u l t  
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o f  cann i b a l i s m  b y  t h e  mot h e r .  T h e y  th e n  foun d t ha t : 
S e ve n  t o  1 0  day s  l a t e r  d e a t h s  amo n g m o t h e r m i c e  
b e g an t o  appe a r .  T h r o u gh o ut many e x p e r i me n t s  us i n g  
n e onat al  m i c e , d e a t hs d ue t o  r ab i e s  we r e  n o t  s e en 
amo n g  m o t h e r m i c e  unl e s s  t h e i r  i n f an t  mi c e  w e r e  
f i r s t fo und mi s s i ng . 
The  aut h o rs al s o  no t e d  t h a t : 
L a r g e  d o s e s  o f  vi r u s  w e r e  r e qu i re d t o  i n f e c t  an i ma l s  
o r a l l y . Howe v e r , dy i n g  w i l d  an i ma l s  m i g h t  e a s i ly 
c on t a i n  s u c h  conc e n t ra t i o ns o f  vi rus in th e i r b r a i ns 
a s  we l l  a s  o t h e r  t i s s ue s  ( F i s chman an d W ar d  1 9 6 8 : 1 3 6 ) . 
F i s c hman an d Sc h a e f fe r  ( 1 9 7 1 : 7 9 , 8 4 )  found t h a t  r ab i e s  
i n fe c t i on o f  t h e  or al  c a vi ty i n  m i c e  and h ams t e rs r e s u l t e d  
when rab i e s  in fe c t e d  t i s s ue w a s  c o n s ume d .  The  au t h o r s  c o n -
e l u d e d  t ha t : 
I n fe c t i on o f  t h e  o r o p h a ryne a l - i n t e s t i n a l  t is s u e s  d i d  
n o t  r e p r e s ent c en t r i fuga l s p r e ad b u t  r e f l e c t e d  t h e  
s i t e  o f  i nva s i o n  fo l l ow i n g i n fe c t i on b y  t h e  o r a l  
p o rt a l . 
C o r r e a - G i r on e t  al . ( 1 9 7 0 : 2 0 6 - 2 7 0 ) fo und t h a t  di f fe r -
ent  s t ra i n s  o f  t h e  rab i e s  v i rus d i f fe re d  i n  t h e i r  ab i l i t y t o  
c aus e r ab i e s  mo r ta l i ty among l ab o rat ory m i c e . T h e y  a l s o  r e -
p o r t e d  t h a t  a f t e r  fe e d i n g  r ab i e s  i n fe c t e d  b r a i n  t i s sue  t o  
m i c e : 
Rab i e s v i ru s  w a s  i s o l at e d  fr om t h e  s t omach and i nt e s ­
t i n e s  o f  m i c e  s ac r i f i c e d  s ix h ou r s  a ft e r  i n g e s t i on 
o f  i n fe c t e d t i s s ue ,  s ug g e s t in g  t ha t  the  b o vi n e  
s t r a i n  o f  r ab i e s vi ru s  us e d  r e s i s t e d  i n  v i vo t h e  
a c t i on o f  mous e d i g e s t i v e  j u i c e s  fo r� he-tlme p e ri od 
( C o r re a - G i ron e t  al . 1 9 7 0  : 2 1 3 ) . 
T h e  aut h o r s  c o nc luded  t h a t : 
F o l l ow i n g  o r a l  adm i n i s t r at i o n , r ab i e s  vi rus c an I n i ­
t i a t e  in fe c t i on t h To u g h  t h e  b u c c al a n d  l i n gu a l  
mu c o s a e , t a s t e  b ud s , l un g s , o r  th rou gh t he i nt e s t ine s 
( C o r re a - G i ron e t  a l . 1 9 7 0 : 2 1 4 ) . 
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B e l l  a n d  Mo o r e  ( 1 9 7 1 : 1 7 9 )  r e p o r t e d  t h a t  s ix o f  1 8  
s kunk s  wh i c h  w e re e ac h  f e d  o n e  rab i e s i n f e c t e d  mo us e d i e d  
o f  r ab i e s . T h e  s e rum ana l y s e s  o f  1 4  s kunk s  a ft e r  exp o s u re 
reve a l e d  t h at n o n e  h a d  fo r me d r ab i e s  S N  ant ib o d i e s  a t  a 
1 : 1 0  d i l u t i on . � o n e  o f  6 5  c a t s  wh i c h con s um e d one  o r  mo r e  
r ab i e s  in fe c t e d  m i c e  d ev e l op e d  r ab i e s . 
Rams d e n  and Johns t o n  ( 1 9 7 5  : 3 2 0 - 3 2 3 ) found t h a t two o f  
1 1  r e d  fox e s  d e ve l op e d  c l i n i c a l  rab i e s  a f t e r  i n g e s t in g  r ab i e s  
i n fe ct e d  w h i t e  mi c e , and  two o t he r fox e s  d e ve l o p e d  rab i e s  
ant i b ody t i t e r s  s u f fi c i en t  t o  re s i s t  an int r amus c u l a r  r ab i e s  
c hal l e n g e . S im i l ar r e su l t s  w e r e  ob t ai n e d  amo n g  s t r i p e d  
s kunk s . Wh i l e 1 0  o f  1 3  i mma t ur e  s kunk s  d e ve l op e d  c l i n i c a l  
r ab i e s  a ft e r  i n g e s t in g  rab i e s  in f e c t e d  wh i t e  m i c e , i n  two 
o th e r  t r a i l s  amo n g  i mm a t u r e  and adu l t  s t r ip e d  s kunk s , n o n e  
o f  1 1  an i m a l s  fe d i n fe c t e d  m i c e  d e ve l op e d  rab i e s , b ut o n e  
a du l t  fo rme d  r ab i e s  ant i b o d i e s . The  aut ho r s  s u g ge s t e d t h a t : 
O c c u r r e n c e  o f  S N  ant i b o dy fo l l ow i ng o r a l  exp o s u r e  
may a c c ount in p a r t  f o r  p r e s enc e o f  S N  an t ib o d y  
a t  l o w  l e ve l s in c a rn i vo r e s i n  r ab i e s  e n z o o t i c  
a r e a s  ( Ramsden and John s t on 1 9 7 5 : 3 2 0 ) . 
Some o f  t h e  da t a  from t h e s e  l ab o r a t o r y  s t u d i e s  may 
n o t  b e  d i r e c t l y  app l i c ab l e  to a f i e l d  s i t ua t i o n . S o me o f  t h e  
s t ud i e s  w e r e  b a s e d o n  t h e  c o n s ump t i o n  o f  on l y  b ra i n t i s s ue 
fr om c l i n i c a l l y  rab i d  an i m a l s ,  and in s ome c a s e s  t he c h a l l e n g e  
v i rus s t anda rd ( C VS ) t yp e  o f  r ab i e s  v i rus  w a s  u s e d .  F i s chman 
and  W a r d  ( 1 9 6 8 : 1 3 7 )  s t a t e d t h a t : 
T h e  CVS rab i e s  v i ru s  . i s  a h i gh l y  n e u r o g e n i c  
a n d  mo us e a d apt e d  s t r a i n . F ix e d  v i ru s e s  g e n e r a l l y  
a s s ume a h i gh s t at e  o f  v i ru l enc e f o r  t h e  an i ma l s  i n  
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wh i c h  t h ey a re f i x e d , . S t re e t  r ab i e s  vi rus e s  
h a ve a b r o ad e r  t i s s ue t r op i s m , are  g en e ra l l y found 
w i t h  l ow e r  t i t e r s , and may h ave c o n s i d e r ab l y  l on g e r  
incub a t i o n  p e r i o ds . I n  a mo r e  n a tu r a l  h o s t - p a ra s i t e  
re l at i o n s h ip , v i rus  i n va s i on mi gh t t ak e  p l a c e  wi t h ­
out r e s u l t in g  i n  i mme d i a t e  d e at h . 
The re for e , i t  i s  p o s s ib l e  t h at a d i f fe r ent  p a t t e rn o f  o r al 
r ab i e s  i n f e c t i o n  w o u l d o c c ur f o l l ow in g  t h e  i n g e s t i o n  o f  
non - n e u r a l  t i s su e  c on t a i n i n g  wi l d - type r ab i e s  v i ru s . 
I t  i s  a we l l  e s t ab l i s he d  fac t t h a t  the  r ab i e s  vi rus 
c an and d o e s  in fe c t  a w i d e  var i e ty of t i s s ue s  i n  the  
c l in i c al l y  rab i d  anima l . S chne i d e r ( 1 9 7 5 : 2 7 4 )  r e m a rk e d  t h a t : 
T h e r e  i s  ha r d l y  any o r g an wh i ch a t  o n e  t i me o r  
ano t h e r c an no t b e  s h own t o  y i e l d  rab i e s  v i ru s  o r  
ant i g en i f  a c ar e fu l  e n o u gh s e ar c h  i s  m a d e . Vi ru s  
t h u s  ob t a i n e d  w i l l  u s ua l l y b e  p r e s en t  i n  l ow t i t e r  
o n l y . 
S p e c i fi c a l l y ,  p a r t s  o f  t he r e s p i r at o ry and u r i n a ry s y s t em s  
may b e co me i n fe c t ed ( S chne i d e r  1 9 7 5 : 2 7 8 - 2 8 0 , D e b b i e  and 
T r im a r c h i 1 9 7 0 : 5 0 1 ) . Joh n s o n  ( 1 9 6 6 : 2 9 )  found rab i e s  vi ru s  1 n  
t h e  p e c t o r a l  mu s c l e s , i nt e s t i n a l  muc o s a , l un g s , k idneys , 
s a l i va r y  g l an d s , and b r a in o f  a nat ur a l l y  i n fe c t e d s t r i p e d  
s kun k . S mi t h  e t  a l . ( 1 9 7 2  : 1 4 9 5 )  fo un d t h a t  rab i e s  v i rus  
ant i g en was p r e s ent  in  the  ne rve t i s su e  of  the  s k in in  mi c e  
inocu l a t e d w i th rab i e s . 
D eb b i e  and T r im a rc h i  ( 1 9 7 0 : 5 0 1 - 5 0 4 ) found r ab i e s an t i -
g e n  1 n  a w i d e  va r i ety o f  t i s s ue s  from c l i ni c a l l y  rab i d  r e d  
fox e s .  B es i d e s  the b ra i n  a n d  s p i n a l  c o r d , t h e  o n l y  t i s s ue 
c o n s i s t e n t l y  found t o  c o n t a i n  rab i e s  a n t i g e n  w a s  t h e  
e s o ph a gu s . W i t h i n  t h e  e s oph a gu s  t he ant i g e n  w a s  p r imar i l y 
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i n  t h e  c onn e c t i ve t i s s ue o f  t h e  s ub muc o s a and / o r  b e tw e en 
the  mus c l e  l aye rs , b u t  ant i g e n  w a s  no t e d  i n  the ep i t he l i a l 
c e l l  l i n i n g  o f  a t h i r d  ( 4 / 1 2 )  o f  t h e  fo x e s  e x am in e d . The  
vi rus w a s  a l s o  fo un d i n  t h e  s t om a c h  ( 6 / 1 2  f o x e s )  and t h e  
s ma l l i n t e s t ine s ( 3 / 1 2  f o xe s ) . T h e  u r i n a r y  b l add e r  from 
1 0  o f  the  1 2  f o x e s  c o n t a i ne d r ab i e s v i ru s , and mi c e  inoc u ­
l at e d  w i t h  u r i n e  from one  s uc h  fo x di e d  o f  r ab i e s . 
T h e s e  d a t a  in d i c a t e  t h a t  a s c aveng e r  f e e d in g  o n  a 
r ab i e s  in fe c t e d an imal  c ou l d  in g e s t in f e c t i ve rab i e s  vi rus  
w i t h o u t  c on s umi n g  t he b r a i n  o r  s p i n a l  c o r d . C on s i d e r i n g  
t h e  i nt e n s e  m anne r in  wh i ch s c a ven g e r s  o f t e n  f e e d ,  re s p i r a t o ry 
i n fe c t i on c ou l d  o cc u r  c o ncur r e n t l y  w i t h  in f e c t i on v i a  t h e  
d i ge s t i ve s y s t e m .  Ove r al l , t h e  fe as ib i l i ty o f  c ar ri on f e e d ­
ing  in  r a b i e s t ra n s m i s s i o n  w a s  S ThT.mar i z ed b y  Rams den and 
Johns t on ( 1 9 7 5 : 3 2 3 ) wh o s t a t e d  " in ge s t i on o f  r ab i e s  infe c t e d  
c a rc as s e s b y  c ar n i vor e s  h a s  b e en p r o ve n  . . t o  b e  a po s s ib l e  
me ans  o f  r ab i e s  t ra n s mi s s i on . "  
A c a r r i o n  f e e d i n g  m o d e o f  i n t ra - and int e r s p e c i f i c  
r a b i e s  t r a n s mi s s i o n  i s  a l s o  d ep e n d e n t  o n  a s i gn i f i c an t  l e v e l 
o f  s c a ve n g i n g  b y  t h e  s p e c i e s  invo l v e d in  r ab i e s  c i rcul a t i on .  
Many w i l dl i fe s tu d i e s  have de a l t  w i t h  t he f o o d  h ab i t s o f  
w i l dl i fe s p e c i e s , and much d a t a  a re ava i l ab l e  i n  t h i s  a r e a . 
I t  i s  int e r e s t in g  t o  n o t e  t h at m o s t o f  t h e  ma j o r t e r ­
r e s t r i a l  r ab i e s  h o s t s  fe e d  in a p re d a t o r / s c av en g e r manne r .  
I n  � an z an i a  Rw e y e manu e t  a l . ( 1 9 7 3 : 2 2 - 2 3 ) r ep o r t e d o n  t h e  
s p e c i e s  c omp o s i t i on amo n g  r e p o r t e d r ab i e s  c a s e s  f r o m  1 9 6 6  
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t h r o u gh 1 9 7 0 . Wh i l e  t he d o g  w a s  t he m a j o r  r ab i e s  ho s t  ( 3 1 8  
c a s e s ) , t h e  w i l d  an ima l s  mo s t  c o �m o n l y  fo un d  t o  b e  r ab id  
we re  j a c ka l s  a nd hyenas , w i t h  1 2  r ep o r t e d  c a s e s  for  e a c h  
g roup . T h e s e  two  g ro u p s  o f  w i l d an ima l s  fe e d , t o  s om e  
ext ent , o n  c a rr i o n  ( Ew e r  1 9 7 3 : 1 4 9 - 1 5 2 , 2 0 2 - 2 0 4 ) . 
An i ma l s w h i c h  a r e p r e d o m i n an t l y  p r e d a t o r s  o r  he rb i ­
v o r e s a r e  i n f requ ent l y  found t o  b e  r ab i d .  T h e  m a j o r i t y o f  
w i l d l i fe s p e c i e s  w h i ch a r e  ma i n l y  h e rb i v o r o u s  b e l on g  t o  t h e  
mamma l i an o rd e r s  o f  Rod ent i a  a n d  L a gomorp h a . W i nk l e r 
( 1 9 7 2 b : 5 6 5 ) n o t e d  t h a t  c l i n i c a l  rab i e s  c a s e s  amo n g  r o d e n t s  
a n d  l a go m o r p h s  a c c o un t e d  f o r  on l y  a s ma l l b ut p e r s i s t en t  
s e gment  o f  t h e  r e p o r t e d  r ab i e s  c a s e s  in t h e  Un i t e d  S t at e s . 
Howeve r ,  d a t a b a s e d  o n  e xp e r i me n t a l  rab i e s  i n o c u l at i on s  have  
i nd i c a t e d  t h at s ome c ommo n  r o d e n t s  are s u s c e p t i b l e  to  r ab i e s  
in fec t i on ,  may deve l o p  a g g r e s s i ve b eh a vi o r  when  c l i n i c al l y  
r ab id ,  and s h e d  rab i e s  v i ru s  i n  t h e i r  s a l i v a  ( W ink l e r  e t  a l . 
1 9 7 2b : l 0 1 - 1 0 2 ) . The l a c k  o f  c l i n i c al  rab i e s  among r o dent s 
may n o t  b e  c om p l e t e l y  d ep e nd e n t  o n  a l a c k  o f  c ont act  w i t h  
c l in i c a l l y r ab i d  a n ima l s . J ohns t on an d B e a ur e g a r d  ( 1 9 6 9 : 3 6 6 )  
rep o r t e d  t h at t h e  c o n t a c t  r a t e b e tw e en p o r c up i n e s  ( E re t h i z on 
d o r s a tum)  an d r ab i d  r e d  fox e s  w a s  app ar en t ly qui t e  h i gh i n  
On t a r i o ,  b u t  t h e re  h ad n o t  b e en any r e p o r t e d r ab i e s  c a s e s  
amon g p o r cu p i ne s . 
On t h e  o t h e r s i de o f  t h e  fe e d i n g  s p e c t rum ,  t h o s e  g ro u p s 
o f  a n im a l s wh i ch are p re d o m i n ant l y  c a r n i v o r o u s  a re l i ke w i s e  
invo l v e d  in  r e p o rt ed r ab i e s  c a s e s  i n  on l y  a s p o r a d i r  w ay . 
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R e gar d i n g  s uc h  Mu s t e l id a e  a s  t he m i nk and w e a s e l , Ewe r 
( 1 9 7 3 : 1 7 2 )  w r o t e :  
T h e  w e a s e l s as  a who l e  c an t h u s  b e  s a i d  t o  b e  
t r u l y  c a rn i vo rou s : t h e y  a r e  s p e c i a l i s t  k i l l e r s  o f  
s m a l l mamma l s  and b i r d s , mak i n g  l i t t l e  us e o f  
i n ve r t eb r a t e s  o r  ve g e t ab l e  fo o d s  and s h ow i n g  l i t t l e  
s e a s o n a l  c h an g e  i n  d i e t . 
S im i l a r ly , t h e  p r e dat o r y  c a t s s e e m  t o  p r e f e r  f re s h l y  k i l l e d 
g ame , an d Ewe r ( 1 9 7 3 : 2 0 5 )  s t a t e d  t h at : 
Th e re a r e  n o  l a r ge l y  ve g e t a r i an o r  e v e n  omn i v o r o u s  
f e l i d s : a l on e  amo n g s t t he fami l i e s o f  t h e  C a r n i v o r a  
t h e  F e l i d a e  a r e  a l l  e s s en t i a l l y p r e d at o r s . 
Rep o r t e d  r ac c o o n  r ab i e s  c a s e s  w e r e  r a re i n  t h e  s tu dy 
r e g i o n  w i t h o n l y  thre e c a s e s  amon g  the  3 , 6 5 1 r e p o r t e d  c a s e s . 
Ewe r ( 1 9 7 3 : 1 6 3 - 1 6 5 )  no t e d  t h at r a c c o o n s  fe e d  p r e d o m i n an t l y  
o n  p l an t  mat e r i a l , s ma l l  r o d e nt s , an d i nv e r t e b r at e s . Gan d e r  
( 1 9 6 6 : 8 7 )  o b s e rv e d rac c o o n s  i n  h i s  b ac k  y a r d  a n d  no t e d  t h a t  
t h e y  d i d n o t  fe e d  o n  t a i n t e d  me a t , a p r ac t i c e  no t ob s e rv e d  
w i t h  g r ay fo x e s  o r  s p o t t e d  s kun k s . I t  i s  int e r e s t in g  t o  
n o t e  t h a t  s ome rac c o o n  r ab i e s  o u t b r e a k s  i n  F l o r i d a  h ave fo l -
l owed  maj o r  d e s t ruc t i o n  o f  w i l d l i fe h ab i t at wh i c h  may h a v e  
r e s ul t e d  i n  r a d i c a l c h an g e s  i n  t h e  fe e d i n g b e h av i o r  o f  
racc o o n s . B i g l e r  e t  al . ( 1 9 7 3 : 3 3 4 )  s t a t e d  t h a t  s om e  F l o r i d a  
rac c o on s  b e c ame " b e g ga r s  a n d  s c aven g e r s "  a s  t h ey r e t r e a t e d  
i n t o  t h e  a re a s  l e ft t o  t h e m . 
B e tw e e n  t ho s e  an ima l s  wh i c h  are h i g h ly c a rn 1 vo rou s o r  
h i gh l y  he rb i v o r o u s , t h e r e  i s  a group o f  s p e c i e s wh i c h  m a y  b e  
c on s i d e r e d  a s  omn i vo rous  i n  t he s en s e  t h at t h e y  e a t  b o t h  
p l ant  ma t e r i a l  and ac t i ve l y p r ey o n  c e r t a i n  inve rt e b ra t e s  
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and ve r t e b r at e s . I n  t he s t udy r e g 1 on t h e  two m a j o r  an i ma l 
c a t e g o r i e s  amo n g  r e p o r t e d  r ab i e s  c a s e s  w e r e  fo x e s  and d o g s . 
T r ap p and H a l lb e r g ( 1 9 7 5 : 1 7 0 - 1 71 )  no t e d t h a t  t he g r ay fox 
w a s  an " op p o rt un is t i c co n s ume r" and wo u l d  e a t  a r t h ro p o d s , 
p l an t s ,  r e p t i l e s , and mamma l s . S im i l a rl y , Ab l e s  ( 1 9 7 5 : 2 2 6 )  
s t at e d t ha t  t h e  r e d  fox o f  Nor t h  Ame r i c a  w a s  an o pp o r t un i s t i c 
f e e d e r  w h i c h  wou ld t ak e  any a c c e p t ab l e  fo od , i n c l u d i n g  s ma l l  
r od e nt s ,  rabb i t s , wi l d  fru i t  and b e rr i e s , and i n s e c t s . 
Fo x e s  and fr e e - r o a m i n g  d o me s t i c  do may fe e d  o c c a s i o n ­
a l ly on c a rr i o n . C a r r i on o c c u r re d i n  app rox i ma t e l y  7 p e rc en t  
( 2 / 2 9 ) o f  t he r e d  fo x s t om ac h s  e xami n e d  i n  W i s c o n s i n  
( K a rpu l e on 1 9 5 7 : 5 9 2 ) . Amo n g  r e d  fox e s  i n  Ivl i s s o-c1T i , c a rr i on 
w a s  t h e  f i f t h  mo s t  imp o r t ant c at e g o r y  o f  fo o d  ( Ko rs c h ge n  
1 9 5 9 : 1 7 0 ) . S tu d i e s  am o n g  g ray fo x e s  h ave s hown t h a t  t h e  
vo lume o f  c ar r i o n  in t h e  d i e t  c a n  range  from 0 t o  1 1 . 2  p e r c e nt 
( T r a pp and  H a l l b e r g  1 9 7 5 : 1 7 0 ) . S c o t t  and C au s ey ( 1 9 7 3 : 2 6 2 )  
found t h a t  " f e r a l  do g s  a p pa ren t l y we r e  n o t  r e l uc t ant t o  
c on s um e  c ar r i on s in c e  t h e y  w e r e  o f t e n  c au g h t  i n  t ra p s b a i t e d  
w i t h  d e c a y e d  me a t . "  0Te s b i t t  ( 1 9 7 5 : 3 9 5 )  fou nd t h at a p ac k  o f  
f r e e - ro am i n g  d o g s  in I l l i no i s  d o n  a v a r i e ty o f  f o o d  i t em s  
w h i c h  in c l ud e d  r o a d - k i l l e d  an i ma l s  and c a r r i o n .  
S t r i p e d  s kunk s  a l s o  app e a r  t o  fe ed o n  c a rr i o n  and may , 
unde r  c er t a in c i r c um s t an c e s ,  b e  cannib a l i s t i c . I n  I l l i no i s  
a s tu dy o f  s t r i p e d  s kunk fo od h ab i t s  i n d i c a t e d  t h e  c o n s uJr,p t i on 
o f  s t r i p e d  s kunk s and d o�e s t i c c a t s , b u t  the r e m a i n s  o f  
s t r i p e d s kunks •·•e r e  cons i d e r e d  t o  b e  " e nt i re ly ! !  t h e  res ul t · o f  
s e l f - g r o om i n g  and  c h ew i n g o ff o f  l i mb s c au gh t  i n  t ra p s  
(Ve r t s 1 9 6 7 : 7 4 , 2 0 0 ) . T h e  a u t h o r  c o n c l u d e d  t h a t  " n o  e v i -
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d e n c e  o f  c ann i b a l i sm w a s  found . "  Howeve r ,  W a d e - Smi t h  a n d  
R i c hmond ( 1 9 7 5 : 5 8 2 )  r e p o r t e d  s om e  c ann i b a l i sm amo n g  c ap t i ve 
s t r i p e d  s ku nk s , and  Al l en and S h ap t on ( 1 9 4 2 : 6 3 )  found o n e  
s t ri p e d  s kunk i n  a d e n  w i t h  a n o th e r s kunk w h i c h  w a s  d e a d  
an d p a rt l y  e a t e n . Ve r t s  ( 1 9 6 7 : 7 3 )  pr e s en t e d  i n f o r ma t i on 
i n d i c a t i n g  t h at t h e  p e r c e n t  fr e quency o f  o c c ur r e nc e f o r  
c arr i on i n  s t r i pe d s kunk d i e t s  r an g e d  f r om 0 t o  1 4 . 2  p e r c en t . 
Wh i l e  s tudy i n g  fox r ab i e s  i n  Vi r g i n i a , C ar e y  ( 1 9 7 4 : 1 4 4 )  no t ed 
t h at t h e  de g re e  t o  wh i ch fox e s  c o n s ume d e a d  fo x e s  i s  unknown , 
" b ut i t  i s  l ik e l y  t h a t  s kunk s and o t h e r  s c a v e n g e r s  wou l d . "  
D a t a  f r om t he s e rum s u rv e y  s u gg e s t  t h at  b o th dome s t ic 
c a t s  and o p o s s um s  we r e  e xp o s e d  t o  r ab i e s . I n  a s t r i c t  
s en s e , f r e e - r o am i n g  dome s t i c c a t s  may no t b e  c o n s i d e r e d  a s  
s c aveng e r s . Howeve r , t he fac t t h a t  many c a t s e nt e re d  t h e  
t r ap s us e d  du r in g  t h e  s t u dy wh i ch w e r e b a i t e d  w i t h  c anne d 
me a t  p r o du c t s  i n d i c at e s  s ome l ev e l o f  o pp o r tun i s t i c fe e d i n g  
b y  t h i s  s p e c i e s . 
Opo s s um s  a re a c t i v e  s c av en g e r s  and may b e  c ann ib a l i s t i c . 
When p l an t  and inve r t e b r a t e  fo o d  s our c e s  b e c o m e  s c a rc e , 
op o s s um s  " r e ad i l y b e c o me s c aven g e r s "  ( L o w ry 1 9 7 4 : 6 0 ) . 
Reyn o l d s  ( 1 9 4 5 : 3 6 9 ) su g g e s t e d  t h at c ar r i on f e e d i n g  w a s  r e -
s n on s i b l e  f o r  t h e  o c c u r r e n c e  o f  " t he f l e s h  o f  c o t t o nt a i l s , 
. 
h ou s e  c at s , o p o s s um s , s qu i r re l s , rac c o on s , and  s k unk s "  i n  
t h e  d i e t  o f  o p o s s ums . Re yno l d s  ( 1 9 5 3 : 9 0 )  a l s o  s t a t ed t h a t  t h e  
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op o s sum m ay have  a fa l s e  repu t at i on a s  b e in g  h i g h l y  c ann i ­
b a l i s t i c , b u t  h e  n o t ed t hat t h e y  do " o c c a s i o n a l l y  e a t  o n e  
anot h e r . ' '  C ann i b a l i sm may b e  t he r e s u l t  o f  e x t r e me hun g e r  
o r  s ome d i e t a r y  d e fi c i ency . I n  a l ab o r at o r y  s tu dy , B a r r  
( 1 9 6 1 : 3 3 , 3 7 - 3 8 )  fo und t h a t  s ome young o p o s sums may h av e  
b e e n  e a t e n  b y  t h e i r  mo � h e r  o r  l i t t e �ma t e s , a n d  h e  n o t e d  
t h at s u c h  b eh av i o r  p ro b ab l y  r e s u l t e d  f r om an a n e m i c c on d i ­
t i on . 
S ome suppor t i ve e v i d e n c e  f o r  t he d o m i n an c e o f  p r e dat or / 
s c aven g e r  a n i ma l s  in w i l d l i fe r ab i e s  i s  found amo n g  t h e  few 
c as e s  o f  b i rd s  i n fe c t ed w i t h  rab i e s . In  an I ow a  s tu dy , Gou gh 
and J o r ge n s on ( 1 9 7 6 : 3 9 2 - 3 9 4 )  f ound s om e  r ab i e s  s e r o p o s i t i v e  
b i rds amon g s ev e ra l  p r e d at o ry sp e c i e s  a n d  in s uc h  s c ave n g er s 
a s  t he c r ow and  raven ( C o r vu s  c o r a x ) . I rv i n  ( 1 9 7 0 : 3 4 3 )  
s umma r i z e d s e ve ra l  r e p or t s  o n  rab i e s  amo n g  b i r d s , a n d  h e  
n o t e d  t h at r ab i d  b i rd s  i n  E u r o p e  w e r e  p r i n c i p a l l y  Fal co s p p . 
and B ut e o  s pp . w i t h  s om e  c a s e s  o c cu r r i n g  amo n g  vu l t ur e s . S o me 
b i r d s  o f  p re y  may b e  immuno l o g i ca l ly s u i t e d  t o  r e s i s t  a l a r g e  
o r a l  rab i e s  i n fe c t i on .  Jo r g e n s on a n d  G o u g h  ( 1 9 7 6 : 4 4 5 - 4 4 7 )  
ob s e rv e d  t h a t  a g re at h o rn e d  o w l  ( Bu b o  v i r g i n i anus ) w o u l d  
e at a r ab i e s  i n f e c t ed s p o t t e d  s kunk c a r c a s s , an d t h i s  o w l  
l at e r  s howe d e v i d enc e o f  r ab i e s  ant i ge n  i n  t h e  pha rynx and 
b r a i n . The owl deve l o p e d  rab i e s  an t i b o d i e s  and d i d not show 
s i g n s  o f  c l in i c al rab i e s . B i r d  to  b i r d  t ra n s mi s s i o n  o f  
r a b i e s  i s  p rob ab l y  r a r e  ( G ou gh and  J o r g e n s o n  1 9 7 6 : 3 9 4 ) . I t  
i s  a l s o  u n l i k e l y  t ha t  s uc h  i nt e r s p e c i f i c  me t hod s o f  r ab i e s  
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t r an sm i s s i on a s  a e r o s o l , u r i n a ry , o r  b i t in g  wou l d  a c c ou n t  
f o r  rab i e s  i n fe c t i o n  am on g s c av e n g i n g  b ir ds . T he mo s t  
l ik e l y  me a n s  o f  r ab i e s  t r an s mi s s i o n  b et w e en mamm a l s  and 
b i rd s wou l d  b e  p r e d at i o n  and c a r r i on fe e d in g , b o t h  o f  w h i c h  
imp ly a n  o r a l  r ou t e  o f  i n fe c t i o n . 
Wh i l e  d a t a r e g ar d i n g  r a b i e s  infe c t i o n  amo n g  b i rd s  
su g g e s t  b o t h  a p r e d a t o ry and c a r r i on f e e d i n g  mo d e  o f  t ran s ­
m i s s i on , i t  d o e s no t ap p e ar t h a t  p r e d a t i on a l o n e  c o u l d  a c c ount 
f o r  t he w i d e s p re ad d i s s em i n a t i on o f  r a b i e s  amo n g  t he ma j o r 
t e rr e s t r i a l  w i l dl i f e  s p e c i e s  in  an a r e a s u c h  a s  n o r t h e a s t e rn 
T e nn e s s e e . I n  t h e  t emp e r a t e r e g i o n s  o f  No r t h  Ame r i c a  t h e r e  
i s  l i t t l e  e v i d e n c e  t h a t  me d i �� - s i z e d  c a rn i vo r e s  o r  o mn i vo r e s  
p re y  e xt e n s i ve l y  o n  o t h e r c a rn i vo r e s  o r  o mn i vo r e s . C on s i de r ­
in g s uc h  s p e c i e s  a s  t h e  r e d  and  g r a y  f ox e s , s t r ip e d  s kunk , 
o po s s um ,  c a t , do g ,  and r a c c o o n , t h e  ex t en t  o f  p r e d at i on 
w i t h i n  t h e  g roup may b e  qu i t e  s ma l l .  T he b i o e n e r g e t i c fac t o r s 
p r e s en t  in  ar.y mod el o f  a fo o d  c h a i n  s u g g e s t t h a t  an i m a l s o n  
o n e  t ro ph i c  l e ve l  mus t fe e d  p r im a r i l y  o n  f o o d  mat e r i a l  f r om a 
l o w e r t r o p h i c  l e ve l .  
An an al y s i s  o f  t h e  f e e d i n g  b eh a v i o r  o f  c e r t a i n  me d i um ­
s i z e d  omn i vo r e s  may h e l p  t o  e xp l a in t h e  mo s t  r e c en t  c h an g e  
o b s e rv e d  i n  t h e  ma j o r rab i e s  h o s t i n  t he s tu d y  r e g i on , a sh i f t 
from t h e  fox t o  t he s kunk . Fur t h e rmo r e , t he v a r y i n g  d e g r e e  
o f  s e l e c t iv i t y  i n  t he i t em s  c o n s ume d a s  c a r r i o n  a m o n g  f ox e s  
and s kunk s c o u l d  acc oun t  for t h e  n o n r e ve r s ib l e s h i ft f r o m  a 
p e r i od o f  nume rou s r ab i d  fox e s  t o  a t ime  o f  r a b i e s  p r e ­
d om i n an t l y  amo n g  skunk s . 
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T h e  r e m a rk ab l e  d e f e n s e me c h an i s m  o f  s ku n k s  p rov i d e s  
s uc c e s s fu l  p ro t e c t i on a g a in s t mo s t  p re da t o r s . Wh i l e  s om e  
p r e da t o r s  m a y  p r e y  on s ku n k s  wh e n  n e a r  s t a rv a t i on , Ve rt s 
( 1 9 6 7 : 1 2 1 ) s t at e d  t h a t  " no e v i denc e o f  p r e d a t i o n  o n  s t r i p ed 
s kunk s w a s  n o t  i n  n o r t hwe s t e rn I l l i n o i s "  a n d  o n l y  0 i nd i r e c t  
e v i d e n c e  o f  a v i an p r e d a t i on" w a s  found . Ab l e s  ( 1 9 7 5 : 2 2 7 )  
n o t e d  t h a t c e r t a in p r e y  s p e c i e s , e s pe c i a l l y  i n s e c t i vo r e s  and 
mus t e l i  , a re d i s l i ke d  by t h e  red fo x a s  d i e t a ry i t em s  a n d  
s uch a n im a l s a r e  fr e quen t l y  k i l l e d b u t  l e f t une a t e n  unl e s s  
o t he r p r e  rr e d  fo o d s  are n o t  a v a i l ab l e .  E r r in g t on ( 1 9 3 5 : 1 9 8 )  
foun d  s kun k s  t o  c o n s t i t ut e l e s s  t h an 1 p e r c e n t  o f  t h e  animal  
s p e c  s u t i l i z e d  b y  m i d - we s t e rn f o x e s ,  and K o r s c h ge n  ( 1 9 5 9 : 
1 7 1 ) f o un d  s kunk rema i n s  in o n l y  0 . 4  pe rc e n t  o f  1 , 0 0 6 re d 
fox s t om ac h s  c o l l e c t e d  i n  M i s s ou r i .  
Op o s s ums a l s o  s e e m t o  b e  l e s s  d e s i rab l e  p r e y  for l a r g e r  
p r e d a t o r s .  Reyno l d s  ( 1 9 5 3 : 9 4 )  c om me n t e d  t h a t  t h e  f l e s h  o f  
o p o s sums i s  ap p a r ent l y  ' ' unp a t ab l e t o  p r e d a t o r s . I h a ve ye t 
t o  f i n d  a s in g l e  anima l t h a t  c on s i s t en t l y e ds o n  o p o s s ums . � � 
F i t c h  and S h i r e r  ( 1 9 7 0 : 1 8 6 )  foun d a d e ad a du l t  m a l e  opo s s um 
an d s t a t e d  t h a t  i t  h ad e x t e n s ive m e c h an i c a l  i n j u ry s u g g e s t in g  
t h a t  i t  h a d  b e en a t t ac ke d  b y  a d o g  o r  c o yo t e , b ut n o n e  o f  
t h e  c a rc a s s  h a d  b e en e a t e n . McManus ( 1 9 7 4 : 3 ) n o t e d  t h a t  few 
p r ed a t o r s  s e em t o  t a k e  o p o s s um s  w i t h r e gu l ar i t y . 
Ov e ra l l , o d  h a b i t  s t u d i e s  s u g g e s t  t h a t  s ku nk s  an d 
o p o s sums  a re g e ne ral i :  s e a  ve n ge r s  ·�vh i c h  m i gh t  r e a d i l y fe e d  
o n  t he c a rc a s s e s  o f  x e s , s ku nk s , o p o s s ums , and o t he r an i ma l s  
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wh i c h  m ay h ave d i e d  o f  r ab i e s  o r  a h o s t o f  o th e r  c aus e s . 
Howev e r , s uc h  p r e dat o r / s c aveng e r s as  dome s t i c  do g s  an d fox e s  
m i gh t  p a s s  up t h e  c arc as s  o f  a d e ad s kunk o r  o p o s s um .  I t  i s  
p o s s i b l e  t h a t  s kunk s , op o s s ums , o r  o th e r  a n im a l s in fe c t e d  
w i t h  r ab i e s  m i gh t  d i e  i n  s ma l l c re v i c e s  o r  d e n s  i n a c c e s s ib l e  
t o  fox e s  and d o g s , b u t  no t c l o s e d  t o  s c av e n g i n g  b y  s kunk s , 
op o s s ums , o r  e ve n  dom e s t i c c a t s . I t  i s  a l s o  p o s s ib l e t h a t  
s ome rab i e s  i n fe c t e d c a r c as s e s  wou l d  b e  c on s ume d b y  t h e  mo r e  
abundant s c ave n g e r s  s u ch a s  s kunk s and op o s s ums b e fo re l a r g e r 
p r e d a t o r / s c a ven g e r s  s u c h  a s  d o g s and fox e s  l o c at e d  the  c a rc as s . 
B as e d  o n  t h e  hyp o th e s i s o f  t h i s  s tu dy , th e e me r g en c e  
o f  s kunk r ab i e s  would  h ave b e gu n  a s  s k unk s f e d  on t h e  c a r ­
c a s s e s  o f  r ab i e s  i n fe c t e d  f o x e s .  T h e  f a c t  t h at  t h e  e a r l i e s t  
s kunk rab i e s  c a s e s  w e r e  r e p o r t e d  i n  c o un t i e s  w h i ch h a d  a p e r ­
s i s t en t  fox rab i e s  p r ob l em i s  con s i s t e n t  w i th t h i s  hyp o t he s i s . 
I f  the  fox - t o - fo x  c h a i n  o f  r ab i e s  i n fe ct i on s h ou l d  b e  b ro k e n  
a ft e r  t h e  d i s e a s e  b e c ame e s t ab l i s he d  am o n g  s kunks , i t  i s  
p o s s i b l e  t h at t h e  r e luc t an c e  o f  fo x e s  t o  f e e d  o n  d e a d  s ku n k s  
c o u l d  have p r e vent e d  t h e r e i nt ro d uc t i on o f  r ab i e s  in t o  t h e  
fox p o pu l a t i on .  
Opo s s um s  may h a v e  b e en c o n t inual l y  i n fe c t e d  w i th 
rab i e s dur i n g t h e  ye a r s  o f  d o g , fox , and s kunk r ab i e s  b y  
f e e d i n g  o n  in f e c t e d  c a rc a s s e s . T h e  op o s s um i s  a s c ave n g e r  
w i t h  an e vo l u t i o n a ry h i s t o ry o f  app r o x i ma t e l y  8 0  m i l l i on 
y e a r s  ( Reyn o l d s 1 9 5 3 : 8 3 ) , and i t  i s  unde r s tan dab l e  t h at t h e  
s p e c i e s  h as d e ve l op e d  a n  i nnat e r e s i s t anc e t o  c l in i c a l  r ab i e s . 
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The  s e rum s urvey d at a  s ug g e s t  t h at rab i e s  e xp o s u re amo n g  
op o s s ums in t h e  s t udy a r e a  w a s  q u i t e  h i g h , b u t  t h e  e x a c t  
s ou r c e  o f  t h i s  r ab i e s  e xp o s ur e  r e ma i n s  unc l e a r . T h i s  s t udy 
wou l d  hyp o t h e s i z e  that op o s s um s  are in f e c t e d w i th rab i e s  
p r im a r i l y  t h rou gh c a r r i on fe e d in g .  Fo l l ow i n g  i n fe c t i o n  
op o s s um s  w o u l d c a rry t h e  v i ru s  a s ymp t o mat i c a l l y .  T he s e  
i n fe c t i on s  wou l d  no t l e ad t o  c l i n i ca l  r ab i e s  w i t h  t h e  s ub s e ­
qu ent d i s s e mi n at i on b y  v i c i ou s  b i t in g  a t t a c k s . Howev e r , t o  
t he e x t ent t h a t  op o s s ums and o th e r  s c aveng e r s a cq u i r e  t h e  
rab i e s  v i ru s  b y  fe e d i n g  o n  t h e  r e m a i n s  o f  r ab i e s  i n fe c t ed 
an ima l s ,  the  op o s s um wo u l d  n o t  b e  a " de ad - en d "  for  t h e  r ab i e s  
v i rus . I n  f a c t , t h e  o p o s s um may fo rm an i mp o r t an t  l i nk i n  
the c i rc u l at i o n  o f  r ab i e s  i n  t h e  s t udy r e g i o n . 
T h e  p r o p o s e d  c a rr i o n  f e e d i n g  me t h o d  o f  r ab i e s  t r an s ­
mi s s i on s u g ge s t s  a re a s on fo r the  d i s p ar i t y  b e twe en the  numb e r  
o f  c l i n i c a l l y  r ab i d c an i d s  an d fe l i d s , b o t h  w i l d  and dome s t i c , 
rep o r t e d  in t h e  s t udy r e g i o n . The  ava i l ab l e d a t a  s how a c o m ­
b i n e d  t o t a l  o f  2 , 7 9 7  d o g s  and  fox e s  w e r e  r e p o r t e d  r ab i d  o v e r  
t h e  s ame t ime p e r i o d  i n  wh i ch o n l y  1 7 6  c a t s  a n d  b ob c a t s  � e r e  
r e p o r t e d  r ab i d  ( T ab l e  9 ,  p a g e  5 4 ) . As  a g ro up t h e  F e l i d a e  are  
b e t t e r  ab l e  to  s e c u r e  fre s h  p r ey and  re l y  l e s s  on  c a r r i o n  t h an 
mo s t  memb e r s  o f  t h e  f am i l y  C an i d ae . The d a t a  p r e s e n t e d  i n  
T a b l e  4 8 , p ag e  3 3 1 , i n d i c a t e  t h a t  c an i d s , a s  a g r o up , h a v e  
b o t h  h i ghe r a n d  l ow e r  su s c ep t i b i l i t i e s  t o  rab i e s t h an t h e  two 
fe l i d s fo und i n  t h e  s t udy r e g i on , and  thus re l at i v e  r e s i s t an c e  
t o  r ab i e s  wo u l d  n o t  s e e m  t o  ac c ount fo r t he fac t t h at a l mo s t  
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1 6  t im e s  a s  many c an i  w e re r e p o r t e d  r a b i d  a s  l i d s  i n  t h e  
s t udy r e g i o n .  I rv i n ( 1 9 7 0 : 3 3 5 )  s t a t e d  t h a t o n  a wo r l d - w i d e  
b a s i s  rab i e s c a s e s  amo n g  w i l d F e l i d ae a r e unc ommon wh i l e  
rab i e s  amo n g  t h e  C a n i dae  a re wi d e s p re ad and c o m mo n . Th i s  
s t udy w o ul d hyp o t h e s i z e  t h a t  the d i f fe r enc e i n  t h e  e x t e n t  o f  
c a r r i on ed in g b e tw e e n  c an i ds a n d  fe l i d s  i s  r e s p ons  l e  f o r  
t h e  de g r e e  o f  i nvo l v ement  o f  the s e  an ima l s  i n  t h e e p i z o o t i o l o gy 
o f  rab i e s . 
A c a r r i on e d i n g  m e t ho d  f o r  rab i e s  t r ans m i s s i on may b e  
u s e d  t o  e xp l a i n  t h e  annu a l  c yc l e  o f  r e p o rt e d  rab i e s  c a s e s . 
I n  many p ar t s o f  N o r t h  Am e r i c a  m o s t  re p o r t e d  r ab i e s  c a s e s  
o c c u r  d ur i ng o r  s o on a ft e r  the  c o ld e s t mon t h s  o f  t h e  y e a r . 
I n  t h e  p r e s e n t  s tudy mo s t  rab i e s  c a s e s  we r e  re p o rt e d  dur i n g  
t h e  �1 a r ch - Ap r i l  p e r i o d  ( F i g .  2 0 , p a ge 9 1 ) , t h e  mo n t h s  inuned i ­
a t e l y  fo l l o w i n g  the  h a r s h  w in t e r mo n t h s . I f  s ome t im e  i s  
a l l ow e d fo r v a ry i n g  i ncub a t i on p e r i od s , i t  wou l d  app e a r t h a t  
many rab i e s  in fe c t i o n s  a re a c q u i r e d  o r  r e a c t i va t e d  d u r i n g  t h e  
c o l d e r  mon t h s  o f  t he y e a r . A c ar r i on fe e d i n g  mo d e  o f  rab i e s  
t ra n s m i s s i on c o u l d  acc o un t  fo r th i s  p he n omenon . 
Dur i n g  t h e  w in t e r  mon t h s , p a r t i cu l ar l y  t h e  l a t e  w i n t e r  
mo n t h s , fo o d  f o r  mo s t  w i l d l i f e s p e c i e s  b ec om e s  s c a rc e .  
D u r i n g  w i n t e r  omn iv o r o u s  m amma l s  c ann o t  r e l y  on t h e  nume r ou s 
p l ant  f o od i t em s  u t i l i z e d  a t  o t he r t i me s  o f  t h e  y e a r . S o m e  
a n i ma l s  may d i e  o f  s t ar v a t i o n , an d b o t h c a rn i vo r e s  a n d  o mn i ­
v o r e s  may fe e d  o n  t h e s e  c a rc a s s e s . H am i l t on ( 1 9 3 6 : 2 4 5 )  
s t a t e d  t h at " du r i n g  t ime s o f  s t re s s  much o f  the s k un k ' s  f o o d  
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i s  c o mp o s e d o f  c a r r i o n . " V e rt s ( 1 9 6 7 : 7 4 )  s t at e d  t h a t  t h e  
mo s t  i n t e n s i v e  p re da t i on b y  s kunk s  o n  sm a l l  m amma l s  o c ­
curr e d  i n  l a t e  w i nt e r  an d s p r i n g . I t  i s  l i k e l y t h a t  any 
c a rc a s s e s found du r i n g  for a g in g  wou l d  b e  e at en . C o n s i d e r i ng 
t h a t  c a r r i on f e e d i n g i s  a p o s s ib l e  m e ans  o f  a c qu i r i n g a 
r ab i e s  i n f e c t i o n , an i n c r e a s e in  s u c h  fe e d i n g  du r i n g  l a t e  
w in t e r  cou l d  a c c ount f o r  t h e  up s u r ge o f  r e p o r t e d rab i e s 
c a s e s  dur in g o r  s oo n  a ft e r  t h e  l at e  w i n t e r - e a r l y  s p r i n g  p e r i o d .  
A s ec on d  f a c t o r  w h i c h  c ou l d  in f l u e nc e t h e  i n c r e a s e  o f  
r e p o r t e d  rab i e s  c a s e s  du r i n g l a t e  w in t e r  i s  t h e  p r o l on g e d  
s u r v i v a l  o f  t h e  rab i e s  v i ru s  i n  in fe ct e d  t i s s u e  a t  l ow e r  
t emp e ra t ur e s .  B u rke l e t  a l . ( 1 9 7 0 : 4 9 7 - 4 9 8 )  found t h a t  r ab i e s  
v i rus c ou l d b e  d e t e c t e d  i n  r ab id s kunk c ar c a s s e s b y  t he mou s e  
i n o cu l at i on t e s t  for  l on g e r  p e r i o d s  o f  t i me at  l owe r t e mp e r a ­
tu re s . T h e s e  s ku n k  c ar c a s s e s  w e re in t e n d e d  t o  r e p r e s e n t  r o a d ­
k i l l e d  an i ma l s , and a s  s uc h  t h e y  wo u l d  a l s o  c o n s t i t ut e  
s o u r c e s  o f  rab i e s  vi ru s  for c a r r i o n  fe e d e r s . A t  t h e  l ow e s t  
t e mp e r at u r e  t e s t e d , 1 1  o C ( 5 2 °  F ) , t h e  mo us e i n oc u l at io n  t e s t  
gave p o s i t i ve r e su l t s  for p e r i o d s  b e t w e en 2 4  an d 4 8  h ou r s . 
S o ave ( 1 9 6 6 : 4 5 )  a l s o  found t h a t  t h e  rab i e s  v i r u s  r e ma i n e d  
v i ab l e  i n  d e ad t i s s u e  l o n g e r  wh e n  ma int a in e d  at l ow e r t empe r a ­
t u r e s . Th e r e fo re , c a r r i on fe ed i n g  o n  r ab i e s  i n f e c t e d  anima l s  
du r i n g t h e  s umme r wou l d  h ave a muc h s ma l l e r  c ha n c e  o f  r e s u l t i n g  
i n  a d i s e a s e  p roduc i n g  i n f e c t i o n , b u t c a rr i on f e e d in g  d u r i n g  
t he c o l d  w i n t e r  months  m i g h t  n o t  onl y b e  mo r e  f re qu en t  b ut 
al s o  h ave an inc r e as e d p r ob ab i l i ty o f  c o n t a i n i n g  in fe ct i v e  
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v i rus . T h e s e  c o n s i d e r a t i o n s  may b e  imp o r t an t  i n  the  ep i ­
z o o t i o l o gy o f  rab i e s  i n  a r c t i c  a r e a s  whe re s c ave n g i n g  i s  
c o wm a n  an d t h e  v i rus m i gh t  pe r s i s t  o ve r e x t e n d e d  p e r i o d s  o f  
t ime i n  de ad an imal s . 
S o me au t h o r s h a v e  a s s o c i a t e d a l a t e  w i nt e r - e a r ly 
s p r in g  up s ur g e  i n  w i l dl i f e rab i e s  c a s e s t o  in c r e a s e d  an i m a l  
c o n t a c t  dur i n g  t h e  annua l b re e d i n g  s e a s on ( He l d  e t  a l . 1 9 6 7 : 
1 0 1 2 , W e b s t e r  e t  al . 1 9 7 4 : 1 6 5 - 1 6 6 , P a r k e r  1 9 7 5 : 4 9 ) . V e r t s  
( 1 9 6 7 : 1 0 6 )  s u g g e s t e d t h a t  t h e  b r e e d i n g  s e a s on amon g  s t r i p e d  
s kunk s  may n o t  v a ry gr e a t l y  t h rou gh o ut t h e  r an g e  o f  t h e  
s p e c i e s . A s  t h e  b re e din g s e a s on may r e l at e  t o  t h e  p e a k 1 n  
t h e  annu a l  i nc i denc e o f  s kunk rab i e s , i t  i s  i n t e r e s t i n g  t o  
n o t e t h a t  n o  s t ro n g  s e a s on a l  p at t e rn s e eme d t o  e x i s t  i n  t h e  
oc c u r r e n c e o f  4 2  r ab i d s kunks r e p o rt e d  i n  F l o r i d a  d u r i n g  
t h e  1 9 5 1 - 1 9 7 3  p e r i o d  ( Pr a t h e r e t  al . 1 9 7 5 : 8 2 - 8 3 ) . H ow e v e r ,  
fo x rab i e s  c a s e s  d i d  o c cur p r e d om i n an t l y  du r i n g  the fi r s t  
f i v e  mo n t h s  o f  th e y e a r  ( P r a t h e r  e t  a l . 1 9 7 5 : 5 8 , 6 0 ) . I n  a 
s t a t e  s u c h  a s  F lo r i d a w i th re l at i ve l y m i l d  w i nt e r s , th e r e  
may n o t  b e  s e ve r e  l a t e  w i n t e r  mo r t al i t y  and i n c r e as e d  c a rr i on 
f e e d i n g  b eh a v i or . The s e  c o n s i d er at i on s  �e r i t  t h e  t e n t a t iv e  
s u g ge s t i on t h a t  a n  annual  p e a k  o f  s kunk r ab i e s  c a s e s  a s  n o t e d  
i n  t h e  s t udy a r e a  may b e  r e l a t ed t o  fa c t o r s  o t he r t h an c o n t a c t  
a s s o c i at e d  w i t h  t h e  b r e e d i n g  s e a s o n .  A c a r r i on f e e d i n g  mo d e  
o f  r ab i e s  t r an s m i s s i o n  r ep r e s e n t s one  fe a s i b l e  e xp l an a t i o n  
f o r t h i s  p h e n o menon . 
A c a r r i on fe e d i n g  mo d e  o f  r ab i e s  t r a n s mi s s i on may b e  
4 7 0  
c on s i de r e d  i n  re l a t i on t o  t h e  l and s c ap e  e p i z o o t i o l o gy o f  
r ab i e s  i n  the  s t u dy a r e a .  T h e  r e p o r t e d  r ab i e s  c a s e s  i n  t h e  
s t udy a r e a  d i d appe a r  t o  b e  c l us t e r e d .  W h i l e  t h e  e x ac t 
r e a s o n s  fo r t he s e  g e o g ra p h i c a l  fo c i  c o ul d n o t  b e  d e t e rm in e d ,  
o n e  p o s s ib l e  ex p l anat i o n  i s  t h a t  the  fo c al a re a s  we r e , i n  
s ome way , l e s s  t h an s ui t ab l e  s kunk h ab i t at . C l in i c a l  rab i e s  
amo n g  s kunk s  m ay have o c cu r r e d i n  a r e a s  wh i ch c r e a t e d  s i g ­
n i f i c an t  h a r ds h i p s  on s kunk s  e i th e r t h ro u gh a l ac k  o f  fo o d , 
s ui t ab l e  d e n  s i t e s , o r  a ho s t  o f  o t he r  e n v i r onmen t a l  f ac t o r s . 
I f  the  g e o g ra p h i c a l  foc i o f  rab i d  s kunk s w e re r e l a t ed t o  
a r e a s  whe r e  s kunk s  we r e  e xp e r i e nc i n g  s t re s s , t he n  t h e  fe e d i n g  
b e hav i o r  o f  s ku n k s  i n  the s e  a r e a s  co u l d  have b e e n  a l t e re d  t o  
t h e  p o in t  whe re c ar r i on a s s um e d  a g r e a t e r  r o l e  i n  t h e  d i e t . 
I n  a r e as o f  p o o r  s kunk h ab i t at , s kunk mo r t a l i t y mi gh t  b e  
e xp e c t e d t o  i n c r e a s e , and t h e  surv iv i n g  s kunks  m i g h t  c o n s um e  
t h e s e  c a rc a s s e s  and t h e reby  r i s k  acqu i r i n g  a rab i e s i n f e c t i on .  
D en s i t e s  m i g h t  b e  l im i t e d  and c o �aun a l  (i enn i n g  c ou l d  b e c o me 
c oF.�on w i th the in c re a s e d  p o t en t i al for  r ab i e s  t ra n s mi s s i on by 
c annib al i sm .  Wh i l e  s t ud y i n g  the w i n t e r  d en e c o l o g y  o f  Mi c h i g an 
s t r ip e d  s kunk s , A l l en and S h ap t on ( 1 9 4 2 : 6 5 )  found o n e  s kunk 
i n  a d e n  n e a r  t h e  fre s h  re ma in s  of  anot he r s kunk . 
On e i n t e r e s t in g  and  u nc e r t a in a s pe c t  o f  a c a r r i o n  
f e e d i n g  m o d e  o f  rab i e s t ra n s mi s s i o n  i s  t h e  d o s e - re s p ons e 
c on s i d e ra t i o n . Onc e  a rab i e s  in fe c t ed an ima l d i e s , t h e  
r a b i e s  v i r us a s  a n  ob l i ga t e  i n t r a c e l l u l ar o r g an i s m c annot 
s u r v i v e  l on g . B e g i n n i n g  s o o n  a ft e r  t he t im e  of  d e at h ,  t h e  
amoun t  o f  i n fe c t i ve v i ru s  wou l d  s t a r t  t o  d e c l i n e . T h i s  
p r i n c ip l e  w a s  us e d  b y  P a s t e ur i n  d e ve l o p i n g  t he f i r s t  
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r ab i e s  vacc i n e . T h i s  va c c i n e  c o n s i s t e d  o f  an emul s i on p r e ­
p a re d fro m t he s p inal  c o rd s o f  r ab b i t s  in fec t e d  w i t h  r ab i e s . 
T h e  s p i n a l  c o r d s  w e r e  a l l ow e d  t o  dry , and  t h e  c o rd s  wh i c h  
d r i e d  t h e  l on g e s t  s t imu l at e d  ant i b o d i e s  w i t h  l e s s r i s k o f  
d i s e a s e . T h i s p r o c e s s may have  a n  an a l o gy i n  t h e  c a r r i o n 
fe e d i n g  t r an s fe r  o f  rab i e s  b y  t h e  in g e s t i on o f  r ab i e s  
i n fe ct e d t i s s u e . I f  a s c a v en g e r  foun d  t h e  rab i e s  i n fec t e d  
c a rc as s  a t  an a p p r opr i at e  t i me a f t e r  d e a t h  and c o n s ume d t h e  
t i s s ue , t h e  c a rr i on fe e de r  m i gh t  re c e i ve a v i r a l  d o s e s u f ­
f i c i e n t  t o  s t imul a t e  r ab i e s  ant i b o d y  p r o du c t i on w i t h  l i t t l e  
r i s k o f  d ev e l o p i n g  c l i n i c a l  rab i e s . T h i s  in fe c t ed s c aven g e r  
m i ght c ar ry t h e  rab i e s  vi ru s  i n  s om e  n o n - n eu r a l t i s s ue dur i n g  
i t s  l i fe an d b ec ome the  s ou r c e  o f  r ab i e s i n fe c t i on for  
ano t he r s ca ve n g e r  up on d e a t h . 
At  t h e  p r e s ent t i me the re  a re n o  f i e l d  d a t a  t o  s up p o r t  
t h e  t h e o r y  out l in e d a b ov e . P a rk e r  ( 1 9 6 2 : 2 7 6 )  t h e or i z ed t h at  
s kunk s wh i ch re c e i ve d  a sma l l  d o s e of  rab i e s v i rus  mi g h t  
c a r ry t h e  in fe c t i on f o r  m a n y  mont h s  a n d  s e rv e  a s  p o t ent i a l  
r e s e r vo i r s  o f  the  v i ru s . T h e r e  i s  s ome e xp e r i me n t a l  ev i denc e 
t o  i n d i c at e t hat  l owe r d o s e s  o f  r a b i e s  v i ru s  are l e s s  l i k e l y  
t o  p r o duc e c l in i c al r ab i e s . S i ke s ( 1 9 6 2 : 1 0 4 3 ) f o un d  t h a t  
amo n g  s kunk s , b ut no t fox e s , r ab i e s mo r t a l i ty a f t e r  e xp e r i ­
men t a l  i n fe c t i o n  v a r i e d  d i re c t l y  w i t h  t h e  amo unt o f  vi ru s  
g i v e n , and  n o n e  o f  the  s kunk s g i ve n t he s ma l l e s t  i n o c u l u m  
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di e d  o f  c l in i c a l  rab i e s . S im i l a r dat a w e r e  r e p o r t e d by 
P arke r an d W i l s na c k  ( 1 9 6 6 : 3 5 ) , C on s t an t i n e  and  Woo d a l l 
( 1 9 6 6 : 2 9 ) , and  B l ack and L aw s on ( 1 9 7 0 : 3 1 0 ) . S o me a n ima l s  
wh i c h  s ur v i ve t h e i r  i n i t i a l  exp o s u r e  to  rab i e s  may deve l op 
r ab i e s  s p e c i f i c  ant i bo d i e s . D a t a  p r e s e n t e d  b y  Rams d e n  a n d  
John s t on ( 1 9 7 5 : 3 1 8 )  ind i c at ed t h at a ft e r  a n  o r a l  e xp o s u r e  t o  
r ab i e s  v i ru s , s om e  r e d  fox e s  and s t r i p e d s ku n k s d e ve l op e d  
ant i b o dy l e ve l s s u f f i c i e nt t o  r e s i s t  a n  i n t r amus c u l a r  rab i e s  
c h a l l e n g e . T h e r e fo re , i t  i s  c o n c e iv ab l e  t h a t  t he c a rc a s s 
o f  a r ab i e s  in fe c t e d  an i m a l  c ou l d  c o n s t i t u t e  a p o t e n t i a l 
s ou r c e  o f  an immun i z i n g  r ab i e s  in f e c t i on .  
Rab i e s  t r an s m i s s i on b y  c ar r i on f e e di n g  may b e  c o n ­
s i de r e d i n  re l at i on t o  t h e  p o pu l at i on d en s i t y  o f  t h e  ma j o r 
h o s t  s p e c i e s  and th e i n i t i at i on o f  rab i e s  e p i z o o t i c s . W h i l e  
t h e  a s s o c i a t i on o f  h i gh ho s t  p op u l a t i o n  d en s i t i e s  wi t h  t h e  
in i t i a t i on o f  r a b i e s  e p i z o o t i c s  i s  n o t  c l e ar i n  a l l  ins t an c e s , 
s ome rab i e s  o u t b re ak s , p a r t i c ul ar l y  amo n g  f o x e s , app e a r  t o  
oc cu r  a t  t im e s  o f  ab norma l ly h i gh p o p ul a t i on l ev e l s  o f  t h e  
m a j o r  h o s t s p e c i e s  ( Rau s ch 1 9 5 8 : 2 5 5 , Marx an d Swi nk 1 9 6 3 :  
1 7 1 - 1 7 2 ) . I f  t h e  ma j o r rab i e s  ho s t  i s  a p r e d a t o r / s c av en ge r  
s uc h  a s  t h e  do g ,  fo x ,  o r  s k unk , i n cr e a s i n g  p opu l a t i o n  l e v e l s  
may f o r c e  s o me me mb e r s  o f  t h e  p opu l at i on i n t o  an inc r e a s e d  
r e l i an c e  o n  c a r r i on fe e d in g .  Suc h  a dve r s e  p o pu l at i on 
d e n s i t i e s  may a l s o  in c re a s e  o r  i n i t i at e c annab a l i s t i c b e h a v i o r  
w i t h in t h e  ma j o r ho s t  s p e c i e s .  I n  the a r e a s  whe r e  nume r ou s  
c l i n i c a l  r ab i e s  c as e s  d o  e r up t � t  t i� e s  o f  ov e rp o p u l at i o n  
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a mo n g  the  m a j o r  r ab i e s  h o s t , t h e  t i me i nt e rva l b e twe e n  t h e  
d e at h  o f  a r ab ie s in f e c t e d  a n im a l  a n d  t h e  c on s lli�p t i on o f  
t h e  c a rc a s s b y  a c a r r i o n  fe e de r  may b e  qu i t e  s h o r t . T h e  
rap i d  d i s co v e ry a n d  c o n s ump t i on o f  r ab i e s  i n fe c t e d  c a r ­
c a s s e s wou l d  b e  l i ke l y t o  t r an s m i t  a l a r g e  d o s e  o f  the  v i ru s  
and inc r e as e t h e  chanc e s  o f  p ro d u c i n g  c l in i c a l  r ab i e s . 
The r e f o r e , i n  a r e a s  o f  h i gh h o s t s p e c i e s d en s i t y , t he 
s t r e s s e s  o f  ove rc rowd in g an d th e s ho rt t ime int e rv a l  b e fo re 
t h e  c o nsump t i o n  o f  rab i e s  i n f e c t ed c a rc a s s e s m i gh t  comb i n e  
t o  i n i t i at e  a rab i e s  ep i z o o t i c . 
I n  c on t r a s t  to t h e  c o n c e p t  o f  rab i e s  out b re a k s  dur i n g  
p e r i o ds o f  h o s t  s p e c i e s  o v e rp o pu l a t i on , t h e  p r e s e n t  s t udy 
i n d i c a t e d  t h a t  up su r g e s  of  c l i n i c al rab i e s  amo n g s kunk s c ou l d  
n o t  b e  c onc l us i v e l y  l inke d t o  a n  ov e rabundan c e  o f  s kunk s . 
Furt h e rmo r e , t h e  l imi t e d  d a t a  o f  t h e  s tu d y  s u g g e s t e d  t h a t  
t h e  eme r g e n c e  o f  s kunk s  a s  t h e  ma j o r rab i e s  ho s t  fo l l ow e d  a 
ma j o r  d e c l i n e  i n  t he s kunk p op u l at i on .  I t  i s  p o s s ib l e  t o  
hyp o t h e s i z e  t h a t  t h i s  app a r e n t  d e c l i n e  i n  t he s kunk p o pu l at i on 
was  a re s p o n s e t o  s o me t yp e  o f  e n vi ronm e n t a l  s t r e s s .  Ma j o r  
hab i t a t  d e s t ru c t i o n , a r e duc t i o n i n  ava i l ab l e  f o o d , o r  a 
h o s t o f  o t h e r a dve r s e  e nv i r onme nt a l  fa c t or s c ou l d  h ave 
c re a t e d  s t r e s s e s  w h i c h  wo u l d  h a v e  r e du c ed t h e  ab i l i t y  o f  
s kunk s  t o  r e s i s t  t he d e v e l o pme nt o f  c l in i c a l rab i e s . S t a r ­
vat i on and inc r e a s e d  s kunk mo r t al i t y  c o ul d h av e  c r e at ed mo r e  
c a rr i on f e e d in g  b e havi or amo n g su r v i vi :1 g  s k 1Jnk s .  An i nc re a s e 
i n  b o t h  a dv e r s e envi ronm e n t a l  fa c t o r s  and c a r r i on fe e d i n g  
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may h ave p ro d u c e d  the p e r i o d i c  outb r e a k s  o f  s kunk s  rab i e s  
ob s e rv e d  i n  the  s tu dy a r e a . 
T h e s e  c o n s i d e r a t i on s  re g a rd i n g  the  i n i t i at i on o f  
r ab i e s  e p i z o o t i c s p re s up p o s e  t h a t  t he r ab i e s  v i rus  wa s n o t  
i n t r o d uc e d  i n t o  : h e  h o s t  p opu l a t i on as  t h e  adve r s e  env i r on ­
m e n t a l  c o n d i t i on s  deve l o p ed , b u t  t h at t he v i r u s  w a s  a p e r ­
s i s t e n t  memb e r  o f  the e c o s ys t em and  c i r c ul a t e d  a s  a n o n ­
l e th a l  i n f e c t i on du r i n g  t i me s whe n t he a n i m a l  p o p u l at i on s  
a r e  i n  b a l an c e w i t h  the env i r onm e n t . T h e  h yp o th e s i s s ug g e s t s  
t h at i n  he a l t h y  p opul a t i o n s  t h e  r ab i e s  v i ru s  may b e  w i de l y  
d i s s em in a t e d  b y  me an s o f  c a r r i on fe e d i n g  t ra n s mi s s i on . C a r -
c a s s e s  o f  rab i e s  infec t ed a n im a l s  m i ght  n o rm a l l y  b e  fo un d  at  
t im e  in t e r va l s  c onduc i ve t o  t he in g e s t i o n  o f  an i mmun i z in g  
do s e  o f  v i rus , and an a d e quat e fo od supp l y  w o u l d  furt he r 
e nh anc e t h e  ab i l i ty o f  i n f e c t e d an imal s t o  fo rm rab i e s  ant i ­
b o d i e s  and r e s i s t  c l in i c a l  d i s e a s e .  The  r ab i e s  v i ru s  
a c qu i re d  by c ar r i o n  f e e d i n g  m i gh t  p e r s i s t  i n  the  int e s t in e s , 
lung s , or o r a l  c av i t y  i n  s u ch a manne r t h a t  ne rve t i s s u e  w a s  
n o t  i n fe c t e d . Th i s  p e r s i s t en t  i n f e c t i on mi ght  s imp l y  
r e p r e s e n t  t h e  l on g  i n c ub a t i o n  p e r i o d  o f  a h e a l t hy a n i m a l  
w h i c h  r e c e i ve s  a s m a l l rab i e s  do s e  o r a l l y ,  but  1 n  s u c h  s h o r t ­
l i v e d  an i ma l s  a s  op o s sums , s t r i p e d  s kunk s ,  and f ox e s  an 
e x t e n d e d  inc ub at i on p e r i od c o u l d  v i r t u a l l y  e l i m i na t e  t h e  
o c c u r r e nc e  o f  o ve r t  d i s e a s e . 
T h e  c o n s i d e rat i on o f  c a r r i �n fe e d in g  a s  an imp o rt ant 
m e a n s o f  rab i e s  t r a n sm i s s i o n  is n o t  in t e n d e d  as a c o mp l e t e  
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a l t e rn a t i ve t o  b i t e  t ra n sm i s s i on v i a  i n f e c t i ve s a l i v a . 
H owev e r ,  b i t e  t r an s m i s s i o n  i s  no rma l l y a s s o c ia t e d  w i t h  t he 
ab e r r an t  b e h av i o r  o f  c l i n ic a l  r a b i e s  imme d i a t e l y p r i o r  t o  
t he de a t h  o f  t h e  h o s t .  Suc h b i t e  t r an s mi s s i on i s  o b vi ou s l y 
an i mp o r t a n t  me a n s  o f  t r an s mi s s i o n  du r in g  e p i z o o t ic s  whe n  
new s u s c e p t ib l e  ho s t s  a r e  abundan t . H o w e ve r ,  r ab i e s  e p i ­
z o o t i c s  m a y  b e  re l a t i ve l y s ho r t i n  dur at i on and t h e  i n t e r ­
ep i z o o t i c  p e r i o d s  may b e  c h a r a c t e r i z e d b y  f ew , i f  an y ,  
r e p o r t e d  rab i e s  c a s e s . A l on g  p e r i o d  o f  e n z oo t i c o r  s p or a d i c  
c l i n i c a l  rab i e s c a s e s  s u g g e s t s  t h a t  b i t e  t r an s mi s s i on b y  
c l in i c a l l y rab i d  an imal s  may no t b e  t h e  mo s t  imp o r t ant , 
l o ng - t e r m  me an s o f  rab i e s  t r an sm i s s io n . 
Dur i n g  t h e  in t e r e p i z oo t ic p e r i o d o r  a t  t i me s o f  l ow 
ho s t  p o p u l at i o n s , rab i e s  t r an s mi s s i on by b i t in g  b e havi o r  o f  
c l i n i c a l l y  rab i d  a n i ma l s  m i gh t  b e  a t e nu o u s  l i n k  i n  t he 
c i r c u l a t i o n  o f  t h e  rab i e s  v i ru s . S om e  c l i n i c a l l y  r ab i d 
a n i ma l s ne ve r  h av e  r ab i e s  v i rus i n  t he i r  s a l iv a  ( S i ke s  1 9 6 2 : 
1 0 4 5 , k e r and S ik e s  1 9 6 6 : 9 4 3 , P a rk e r and W i l s n a c k  1 9 6 6 : 
3 6 ) . S o me rab i d  a n i ma l s  may n e ve r d e ve l o p  t h e  a g gr e s s i ve 
b e h a v i o r  as s o c i at e d  w i t h  v i c i ou s  b i t i n g  a t t a c k s  ( Go u g h  and 
N i em ey e r  1 9 7 5 : 1 7 6 ) . The re may a l s o  be  a low p r o b ab i l i ty t h a t  
a c l i n i c a l l y  rab i d  anim a l c o u l d i n f l i c t  a b i t e  wound w i t h  t h e  
p r op e r  s ev e r i t y t o  in s u r e  a n  i n fe c t i o n  l ea d i n g  t o  c l i n ic a l  
d i s e a s e  an d ,  a t  t he s ame t im e , a wound wh i c h  i s  m in o r  e n o u g h  
t o  av o i d  d e a t h  o r  s e ve r e  b ac t e r i a l  in f e c t i o n  i n  t he s us c ept i b l e  
a n i ma l . An a t t ac k  b y  a c l i n i c a l l y r ab i d a n i ma l c ou l d r e s u l t  
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in  many s e ve r e  b i t e  wounds wh i c h  mi g h t  c au s e  d e a t h  from a 
maj o r  b a c t e r i a l  in fe c t i on b e fo r e  c l i n i c a l  r ab i e s  cou l d  
oc cu r .  I t  i s  a l s o  p o s s i b l e  t h a t  the  c l i n i c a l l y  rab i d  a n i m a l  
m i gh t  no t b e  ab l e  t o  ov e r t ake and b it e  he a l thy an i ma l s  in  
t h e  f i e l d .  
A c ar r i on fe e d in g  mo d e  o f  r ab i e s  t r an s mi s s i on c ou l d  
b e  a m o r e  c o n s i s t en t l y  e f fe c t ive  me ans o f  rab i e s  t r an s m i s s i on . 
S u s c e p t i b l e  an i ma l s  wi t h  s o me c a rr i on f e e d i n g  b e havi o r  woul d 
b e  d r awn t o  the  c ar c a s s  o f  a r ab i e s in f e c t e d  an i ma l , e s p e ­
c i al l y d u r i n g t ime s o f  r e du c e d  f o o d  s up p l y . S e v e r a l  
s c aven g e r s  m i gh t  f e e d  o n  t h e  s am e  c arca s s .  I n  s uc h  a t ran s ­
mi s s i on s c h em e  t h e  s us c e p t i b l e  a n i ma l s  wou l d a c t u a l l y  fac i l i ­
t at e  t h e i r  in f e c t i o n , and t he rab i e s  inf e c t e d  an i m a l  w h i c h  
may n o t  h a ve b e en a s u c c e s s fu l  r ab i e s  v e ct o r  in  l i fe woul d  
b e c ome a r a b i e s  v e c t o r  a ft e r  d e a t h . I n  fac t , t h e  p r e dom i ­
nanc e g i ven t o  t h e  b i t e  t r an s mi s s i o n  o f  r ab i e s  may re p re s en t  
a n  a n t h ro p o c ent r i c  p o i n t  o f  v i ew .  Human rab i e s  i s  c o n s i d e r e d  
t o  b e  a ma j o r ab e rr at i on i n  t he na t u r a l  c i rc u l a t i on o f  t h e 
rab i e s  v i ru s , and t h e  form o f  r ab i e s t r a n s mi s s i on t o  man may 
n o t  r e p re s e n t  the dominant me ans o f  v i r a l  c i rc ul a t i on amon g 
w i l d  an ima l s . S ome p e op l e and d ome s t i c  an i ma l s  app r o a c h  a 
rab id an imal  p r i o r to  b e i n g  b i t t en , an a c t i o n whi ch many 
w i l d  a n im a l s m i ght r e ad i l y a vo i d . A ft e r  the de at h  o f  t h e  
r ab i e s  i n f e c t e d  an ima l , t he d e g r e e o f  a t t rac t i on m i ght b e  
r e ve r s e d  s inc e the  c a r c a s s wou l d  r e p r e s en t  a f o o d  s our c e  t o  
t h e  s c a ve n g e r  and t h e  ru ina t i on o f  a p l e as an t  day t o  man . 
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I n  summ a r y , i t  wou l d  app e a r  th at c l i n i c a l  r ab i e s  
c a s e s  o c c u r  i n  an imal  p op ul a t i on s  wh i c h  a r e  e i t h e r  above  
t h e  c a rr y i n g  c ap ac i ty of  the  e nv i r onme nt or  d e c l i n i n g i n  
t h e  fac e o f  env i r onment a l  s t r e s s .  I n  b o t h  s i t u a t i o n s  t h e  
f a c t o r s  o f  s t r e s s ,  inc r e a s ed mo rt a l i ty , a n d  b e h av i o r a l  
c h an g e s  i n  s uc h  a r e as a s  fe e d in g  h ab i t s  c o ul d c r e a t e  an 
i n c r e a s e in  c l i n i c al  r ab i e s  c a s e s  an d rab i e s  v i rus  t r an s ­
m i s s i o n . The r e fo r e , t he u l t imat e me t h od fo r c o nt r o l l in g  
e n : o o t i c  r ab i e s  and p r e v en t i n g  l ar g e  ep i z o o t i c s  w ou l d  b e  t o  
i n s u r e  po pul at i on s tab i l i t y  amon g  p r e d a t o r / s c aven g e r  a n i ma l s 
a t  l e v e l s  wh i ch are  i n  b a l an c e  w i t h  t h e  r e s ou r c e s  o f  t h e  
env i r o nm e n t . S o me e vi d enc e s e ems t o  po i n t  t o  h uman d i s ­
r up t i on o f  t h e  e n v i ronme nt a s  a fac t o r  i n  the  eme r genc e o f  
c l in i c a l r ab i e s  c a s e s  in  w i l d l i fe popu l a t i on s . The p r ob l em 
o f  c l i n i c a l  rab i e s  i n  s u c h  a l i en an i ma l s as  t he mo n go o s e 
( He ro e s t e s  aurouun c t a tu s )  i n  t h e  C a r i b b e an a n d  c at t l e  rab i e s  
i �  S o u t h  Ame r i c a  may have  r e s ul t e d  f r o m  man - ma d e  a l t e r a t i on s  
and i n t r o du c t i on into  we l l  b a l an c e d  e c o s y s t e m s . S i mi l a r l y , 
the  e ffie r g e n c e  o f  fox rab i e s  p r ob l e m s  i n  e a s t e rn E u rop e  
imme d i at e l y  a f t e r  Wo r l d  W a r  I I  c e rt a in l y  o c c ur r e d  i n  an 
envi ronment  r a v i s h e d  by man .  T h e  e me r g e n c e  o f  r a c c o o n  r a b i e s  
i n  F l o r i d a  ma y b e  r e l a t e d  t o  t h e  rap i d  d e ve l opment  o f  t h at 
s t at e  f o r  hw�an ne e d s . As i n  s o  man y  c a s e s  wh e re man h a s  
c u rs e d  t he m a l i c e  o f  nat ur e , t h e  t e r r i b l e  s c our g e  o f  c l in i c a l  
r a b i e s  may r e f l e c t  t he h an d iwo rk o f  man h im s e l f .  
V I TA 
H o wa r d F l e m in g  H a l l I I I  wa s b o rn in N a s h v i l l e , 
T e nne s s e e  on M a rc h  1 2 , 1 9 4 6 . He  a t t en d e d e l e m e n t ary s ch o o l  
i n  t h a t c i t y  and w a s  gra duat e d  f r o m  H i l l s b o r o  H i gh S ch o o l  
i n  June 1 9 6 4 . T he fo l l ow in g  S e p t em b e r  h e  e nt e r e d  The  Un i ve r ­
s i ty o f  T e nn e s s e e , Knoxv i l l e .  I n  June 1 9 6 8  h e  r e c e iv e d  a 
Bac h e lo r  o f  S c i e n c e  d e g r e e  ( w i t h  h o n o r s ) w i t h  a ma j o r i n  
z o o l o gy .  
F r o m  Jun e  1 9 6 8  unt i l  May 1 9 7 1  h e  s e rve d in t h e  U n i t ed 
S t at e s  Ma r in e  C o rp s . 
I n  S e p t emb e r  1 9 7 1  h e  e n t e re d  t h e  G r a duat e P r o gr am in 
E co l o gy at  T h e  Un ive r s i t y  o f  T enne s s e e , Knoxv i l l e .  H e  
r e c e ive d t he D oc t o r  o f  P h i l o s ophy d e g re e i n  Jun e  1 9 7 3 .  
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